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HISTAMINE H3 RECEPTOR LIGANDS 

This invention relates to compounds which bind to histamine H3 receptors, and to 
methods of making such compounds. 

5 

Histamine is well known as a mediator in certain hypersensitive reactions of the body, 
such as allergic rashes, hayfever and asthma. These conditions are now commonly 
treated with potent antagonists of histamine, so-called "antihistamines". 

10 In the 1940s, it was noted that some physiological effects of histamine, such as 
increased gastric acid secretion and cardiac stimulation, were not blocked by the anti- 
histamines which were then available. This led to the proposal that histamine 
receptors exist in at least two distinct types, referred to as H, and receptors. 
Subsequently, H2 antagonists (such as cimetidine, ranitidine and famotidine) were 

15 identified, and they have become important in the treatment of gastric ulcers. 

In the early 1980s, it was established that histamine also has a role as a 
neurotransmitter in the central nervous system. Arrang et al. , Nature 3Q2 . 832 to 837 
(1983), proposed the existence of a third histamine receptor subtype (H3) located 
2 0 presynaptically on histaminergic nerve endings. Arrang et aL postulated that the H3 
receptor is involved in inhibiting the synthesis and release of histamine in a negative 
feedback mechanism. The existence of the H3 receptor was subsequently confirmed 
by the development of selective H3 agonists and antagonists (Arrang ct aL, Nature 
227, 117 to 123 (1987)). The H3 receptor has subsequently been shown to regulate 
25 the release of other neurotransmitters both in the central nervous system and in 
peripheral organs, in particular in the lungs and GI tract. In addition, H3 receptors 
are reported to regulate the release of histamine from mast cells and enterochromaffin- 
like cells. 

3 0 A need exists for potent and selective H3 ligands (both agonists and antagonists) as 
tools in the study of the role of histamine as a neurotransmitter, and in its roles as a 
neuro-, endo- and paracrine hormone. It has also been anticipated that H3 ligands will 
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have therapeutic utility for a number of indications including use as sedatives, sleep 
regulators, anticonvulsants, regulators of hypothalamo- hypophyseal secretion, 
antidepressants and modulators of cerebral circulation, and in the treatment of asthma 
and irritable bowel syndrome. 



A number of imidazole derivatives have been proposed in the patent literature as H3 
ligands. Representative are the disclosures of EP-A-0197840, EP-A-0214058, EP-A- 
0458661, EP-A-0494010,EP-A-0531219,WO91/17146,WO92/15567,WO93/0l812, 
WO93/12093, WO93/12107, WO93/12108, WO93/14070, WO93/20061, WO94/170- 
10 58, WO95/06037, W095/11894, WO95/14007, US-A-4988689 and US-A-5217986. 

The present invention provides a new class of H3 receptor ligands, having a 
sulfonamide or sulfamide group spaced from an imidazole ring. 

15 According to the present invention, there is provided a compound of the formula 



5 




I 



o 



or 




11 



wherein 



R represents from zero to two substituents. 



20 



R* is C4 to C20 hydrocarbyl (in which one or more hydrogen atoms may 
be replaced by halogen, and up to four carbon atoms [and especially 
from 0 to 3 carbon atoms] may be replaced by oxygen, nitrogen or 
sulphur atoms, provided that R' does not contain an -O-O- group). 



25 



R^ is H or C, to C15 hydrocarbyl (in which one or more hydrogen 
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atoms may be replaced by halogen, and up to three carbon atoms may 
be replaced by oxygen, nitrogen or sulphur atoms, provided that 
does not contain an -O-O- group), 

m is from 1 to 15 (preferably 1 to 10, more preferably 3 to 10, eg. 4 
to 9) 



n is from 2 to 6, 



10 



15 



20 



25 



r3 

each X group is independently , or one X group is 

^'■^^^^^ ^^^^ X group is not adjacent the 
-NR- group) and the remaining X groups are independently 

R3 

c , wherein is H, C, to Q alkyl. C, to Q alkenyl, 

R4 

'CO,R\ -CONR\, -CR^OR* or -OR^ (in which and R^ are H or C, 
to Cj alkyl), and R^ is H or C, to Q alkyl, 

each Y group is independently -C(R^)R^-, or up to two Y groups are 
-N(R^)-, -O- or -S- and the remaining Y groups are independently 
-C(R^)R^-, wherein R^ is as defined above, one R^ group in the 
structure is imidazoyl, imidazoylalkyl, substituted imidazoyl or 
substituted imidazoyl, and the remaining R* groups are H or C, to Q 
alkyl, and 

Z is >C(R')NR2- or >N-, wherein R^ is any of the groups recited 
above for R^ 

and pharmaceutically acceptable salts thereof. 
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The invention also comprehends derivative compounds ("pro-drugs") which are 
degraded in vivo to yield the species of formula (I) or (II). Pro-drugs are usually (but 
not always) of lower potency at the target receptor than the species to which they are 
degraded. Pro-drugs are particularly useful when the desired species has chemical or 
5 physical properties which make its administration difficult or inefficient. For 
example, the desired species may be only poorly soluble, it may be poorly transported 
across the mucosal epithelium, or it may have an undesirably short plasma half-life. 
Further discussion of pro-drugs may be found in Stella, V. J. er aL , "Prodrugs", Drug 
Deliverv Systems , pp. 112-176 (1985), and Drugs . 29, pp.455-473 (1985). 

10 

Pro-drug forms of the pharmacologically-active compounds of the invention will 
generally be compounds according to formula (I) or (II) having an acid group which 
is esterified or amidated. Included in such esterified acid groups are groups of the 
form -COOR*, wherein is C, to C5 alkyi, phenyl, substituted phenyl, benzyl, 
15 substituted benzyl, or one of the following: 

Amidated acid groups include groups of the formula -CONR^R'°, wherein is H, C, 
to C5 alkyl, phenyl, substituted phenyl, benzyl, or substituted benzyl, and R*° is -OH 
or one of the groups just recited for R'. 

20 

Compounds of formula (I) or (II) having an amino group may be derivatised with a 
ketone or an aldehyde such as formaldehyde to form a Mannich base. This will 
hydrolyse with first order kinetics in aqueous solution. 

2 5 Pharmaceutically acceptable salts of the acidic compounds of the invention include 

salts with alkali metals and alkaline earth metals, such as sodium, potassium, calcium 
and magnesium, and salts with organic bases. Suitable organic bases include amines 
such as P^-methyl-D-gliicamine. 

3 0 Pharmaceutically acceptable salts of the basic compounds of the invention include salts 
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derived from organic or inorganic acids. Suitable acids include hydrochloric acid, 
hydrobromic acid» trifluoracetic acid, phosphoric acid, oxalic acid, maleic acid, 
succinic acid and citric acid. 

5 The compounds of the invention may exist in various enantiomeric, diastereomeric and 
tautomeric forms. It will be understood that the invention comprehends the different 
enantiomers, diastereomers and tautomers in isolation from each other, as well as 
mixtures of enantiomers, diastereomers and tautomers. 

10 The term "hydrocarbyl", as used herein, refers to monovalent groups consisting of 
carbon and hydrogen. Hydrocarbyl groups thus include alkyl, alkenyl, and alkynyl 
groups (in both straight and branched chain forms), cycloalkyl (including 
polycycloalkyl), cycloalkenyl, and aryl groups, and combinations of the foregoing, 
such as alkylaryl, alkenylaryl, alkynylaryl, cycloalkylaryl, and cycloalkenylaryl 

15 groups, 

A "carbocyclic" group, as the term is used herein, comprises one or more closed 
chains or rings, which consist entirely of carbon atoms. Included in such groups are 
alicyclic groups (such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and 
2 0 adamantyl), groups containing both alkyl and cycloalkyl moieties (such as 
adam an tane methyl), and aromatic groups (such as phenyl, naphthyl, indanyl, 
fluorenyl, (l,2,3,4)-tetrahydronaphthyl, indenyl and isoindenyl). 

The term "aryl" is used herein to refer to aromatic carbocyclic groups, including those 

2 5 mentioned above. 

A "heterocyclic" group comprises one or more closed chains or rings which have at 
least one atom other than carbon in the closed chain or ring. Examples include 
benzimidazolyl, thienyl, furanyl, pyrrolyl, imidazolyl, pyrazolyl, thiazolyl, 

3 0 isothiazolyl, oxazolyl, pyrrolidinyl, pyrrolinyl, imidazolidinyl, imidazolinyl, 

pyrazolidinyl, tetrahydrofuranyl, pyranyl, pyronyl,- pyridyl, pyrazinyl, pyridazinyl, 
piperidyl, pif)erazinyl, morpholinyi, thionaphthyl, benzofuranyl, isobenzofuryl, 



BNSDOCID: <WO 9729092A1> 



wo 97/29092 




PCT/GB97/00358 



6 

indolyl, oxyindolyl, isoindolyl, indazolyl, indoiinyl, V-azaindolyl, isoindazolyl. 
benzopyranyi, coumarinyl. isocoumarinyl, quinolyl, isoquinolyl, naphthridinyl, 
cinnoliny], quinazoIinyU pyridopyridyl, benzoxazinyl, quinoxadinyl, chromenyl, 
chromanyl, isochromanyl and carbolinyl. 

5 

When reference is made herein to a substituted carbocyclic group (such as substituted 
phenyl) or a substituted heterocyclic group, the substituents are preferably from 1 to 
3 in number and selected from C, to alkyl, C, to Q alkoxy, C, to aikylthio, 
carboxy, C, to Q carboalkoxy. nitro, trihalomethyl, hydroxy, amino, C, to Q 
10 alkylamino, di(C, to Q alkyl)amino, aryl, C, to Q alkylaryl, halo, sulphamoyl and 
cyano. The moiety R, when present, may represent one or two of the foregoing 
groups, and preferably C, to C3 alkyl or halo. 

The term "halogen", as used herein, refers to any of fluorine, chlorine, bromine and 
15 iodine. 

Preferably, is selected from H, C, to alkyl, C, to Q cycloalkyl, C, to Q 
hydroxyalkyi, C, to alkylhydroxyalkyi, aryl C, to Q alkyl and substituted aryl C, 
to Q alkyl. For example, R^ may be H or C, to C3 alkyl. 

20 

In certain embodiments, -X„- is a C, to Cg alkylene group, eg a butylene group. 

Included in the definition of R' are aryl-containing groups (such as phenyl, substituted 
phenyl, naphthyl and substituted naphthyl). and (cycloalkyl)alkyl groups (such as 
25 cyclohexylpropyl and adamantylpropyl). 

Preferably, R* is a group of the formula 

Rll Rl3 
(N) p— (CH) q— Rl2 

wherein 
30 p is 0 or 1, 
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is H or C, to C3 alkyl, 
q is from 0 to 4, 

R'^ is a carbocyclic, substituted carbocyclic, heterocyclic or substituted 
heterocyclic group, and 
5 R^^ is independently selected from H, C, to Q alkyl, C, to Q cycloaJkyl, C, 

to Q hydroxyaikyl, C, to Q alkylhydroxyalkyl, aryl C, to Q alkyl and substituted 
aryl Ci to Q alkyl. 

Preferably, R*^ is hydrogen. 

10 

Imidazoylalkyl groups in the compounds of the invention usually have from 1 to 8 
carbon atoms in the alkyl chain. 

We have found that a number of compounds in the prior art have shown a significant: 
15 discrepancy in their activity as measured by two ileum based assays which are 
described below. Analysis of data obtained in these particular functional and 
radioligand binding assays and also in other related bioassays suggests that the 
discrepancy may be connected, at least in part, with residual efficacy inherent in these 
structures. In practice, this means that these particular compounds may act as 
2 0 agonists, at least in some tissues. 

Surprisingly, we have found that when m is 3 or more, preferably from 3 to 9, and 
especially from 4 to 8, the compounds disclosed herein do not show a significant 
discrepancy in the two assays. Thus, these compounds may be considered to be true 

2 5 antagonists with respect to the action of the native hormone, rather than having the 

potential to act as partial or full agonists. In one aspect, therefore, the present 
invention provides the use of these compounds as histamine antagonists, and in the 
manufacture of medicaments for this purpose. 

3 0 The compounds of the invention which are sulfonamides may be prepared by reacting 

a suitably protected derivative of a compound of the formula 
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IV 



with a sulfonyl chloride of the formula R'SOzCl. Suitable protecting groups for the 
imidazole moiety include trityl and //,//-di methyl sulfamoyl groups. Any other 
functional groups in the reactants may be protected by reagents well known to those 
5 in the art. 

The reaction with the sulfonyl chloride is carried out in a suitable non-aqueous solvent 
such as dried N,A^-dimethylformamide or dried dichloromelhane, in the presence of 
a base such as triethylamine. Typically, the reaction is carried out at room 
10 temperature for a period of several hours. 

Compounds of the invention which are sulfamides may conveniently be prepared by 
a) reacting chlorosulfonyl isocyanate with an appropriate alcohol of the 
formula R'*OH, 

15 b) reacting the product of step a) with a suitably protected derivative of 

a compound of formula IV above, 

c) reacting the product of step b) with a base such as sodium hydride and 
then a compound of formula R'-Br, wherein the bromine atom is attached to a carbon 
atom of R*, and 

2 0 d) treating the product of step c) with acid to remove the R*'*OCO- group, 

and other protecting groups. 

In preferred embodiments, the reagent in step c) is of the formula 

Br— (CH) q— R^2 

2 5 wherein q, R*^ and R*' are as defined above. 

Particularly preferred alcohols for use in step a) are f-butanol and benzyl alcohol. 
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Figure 1 illustrates the synthesis of N-[5-(4(5)-imidazoyl)pentyl]-N'-(4-chloropheny!)- 
methyl-sulfamide by this method. 

In an alternative process, sulfamides according to invention may be prepared by 

a) reacting chlorosulfonyl isocyanate with an appropriate alcohol of the 
formula R^^'OH, 

b) reacting the product of step a) with a suiubly protected derivative of 
a compound of the formula R*-H, wherein the hydrogen atom is attached to a nitrogen 
atom of R', 

c) reacting the product of step b) with a suitably protected derivative of 
a compound of formula 




and 

d) treating the product of step c) with acid to remove the R^'^OCO- group, 
15 and other protecting groups. 

In preferred embodiments, the reagent used in step b) is of the formula 

NH2— (CH)q— r12 

wherein q, R^^ j^ia defined above. Figure 2 illustrates the synthesis of N- 

2 0 [4-(4(5)-imidazoyl)butyI]-N*-cycIohexylmethylsulfamideby this method. 

Pharmaceutically acceptable salts of the acidic or basic compounds of the invention 
can of course be made by conventional procedures, such as by reacting the free base 
or acid with at least a stoichiometric amount of the desired salt-forming acid or base. 

i5 

It is anticipated that the compounds of the invention can be administered by oral or 
parenteral routes, including intravenous, intramuscular, intraperitoneal, subcutaneous, 
rectal and topical administration. 
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For oral administration, the compounds of the invention will generally be provided in 
the form of tablets or capsules or as an aqueous solution or suspension. 

Tablets for oral use may include the active ingredient mixed with pharmaceutically 
5 acceptable excipients such as inert diluents, disintegrating agents, binding agents, 
lubricating agents, sweetening agents, flavouring agents, colouring agents and 
preservatives. Suitable inert diluents include sodium and calcium carbonate, sodium 
and calcium phosphate, and lactose, while corn starch and alginic acid are suitable 
disintegrating agents. Binding agents may include starch and gelatin, while the 
10 lubricating agent, if present, will generally be magnesium stearate, stearic acid or talc. 
If desired, the tablets may be coated with a material such as glyceryl monostearate or 
glyceryl distearate, to delay absorption in the gastrointestinal tract. 

Capsules for oral use include hard gelatin capsules in which the active ingredient is 
15 mixed with a solid diluent, and soft gelatin capsules wherein the active ingredient is 
mixed with water or an oil such as peanut oil, liquid paraffm or olive oil. 

For intramuscular, intraperitoneal, subcutaneous and intravenous use, the compounds 
of the invention will generally be provided in sterile aqueous solutions or suspensions, 
20 buffered to an appropriate pH and isotonicity. Suitable aqueous vehicles include 
Ringer's solution and isotonic sodium chloride. Aqueous suspensions according to the 
invention may include suspending agents such as cellulose derivatives, sodium 
alginate, polyvinyl-pyrrolidone and gum tragacanth, and a wetting agent such as 
lecithin. Suitable preservatives for aqueous suspensions include ethyl and n -propyl p- 

2 5 hydroxybenzoate. 

Effective doses of the compounds of the present invention may be ascertained by 
conventional methods. The specific dosage level required for any particular patient 
will depend on a number of factors, including the severity of the condition being 

3 0 treated, the route of administration and the weight of the patient. In general, 

however, it is anticipated that the daily dose (whether administered as a single dose 
or as divided doses) will be in the range 0.001 to 5000 mg per day, more usually 



J 
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from 1 to 1000 mg per day, and most usually from 10 to 200 mg per day. Expressed 
as dosage per unit body weight, a typical dose will be expected to be between 0.01 
/xg/kg and 50 mg/kg, especially between 10 ^g/kg and 10 mg/kg, eg. between 100 
/xg/kg and 2 mg/kg. 

5 

The invention is now further illustrated by means of the following examples. 
EXAMPLE 1 

U~f2-(4(5)-Imidazoyl}ethyl]-2-naphthalenesulfonamide 

10 

To a suspension of histamine {824mg, 7.41mmol) in dried MMdimethylformamide 
(10ml) was added triethylamine (2.07ml, 14.8mmol) and 2-naphthalenesulfonyl 
chloride (1.68g, 7.41mmol). The mixture was stirred at room temperature for 48h, 
poured into water (50ml) and extracted with ethyl acetate (3x20ml), The combined 

15 organic extracts were washed with brine (3x20ml), the solvent evaporated under 
reduced pressure and the residue purified by flash column chromatography (silica, 1 % 
NH3 aq (880)/10%MeOH/CH2Cl2). The resultant oil (Rf 0.17) was crystallized from 
tetrahydrofuran to afford the title compound as a white solid, (440mg, 20%): 
NMR (300Hz, d^T>USO) 1I.73(1H, s), 8.41 (IH, s), 8.13(2H, m), 8.02(1H, d), 

20 7.80(IH, dd), 7.67(2H, m), 7.44(1H, d), 6.74(1H, s), 2.99(2H, t), 2.58(2H, t). The 
maleate salt was prepared by lyophilysis of an equimolar solution of the product and 
maleic acid in water/dioxan. Found: C 54.67, H 4.69, N 10.07%; Ci9H,9N306S 
requires: C 54.67, H 4.59, N 10.07%. 

25 

EXAMPLE 2 

^-[2-(4(5)-Imidazoyl)€thyl]-benzenesulfonamide 

Step a. N-[2-(l~benzenesulfonyl-imidazol'4'yl)ethyl}'benzenesulfonamide. To a 
3 0 suspension of histamine (337mg, 3.04mmol) in dried dichloromethane (60ml) was 
added triethylamine (1.27ml, 9.10mmol) and benzenesulfonyl chloride (775/xl, 
6.08mmol). The mixture was stirred at room temperature for 6h, the solvent 
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evaporated under reduced pressure and the residue taken up in ethyl acetate (50ml). 
The triethylamine hydrochloride was filtered off and the filtrate evaporated under 
reduced pressure. The residue was crystallised from ethyl acetate/hexane to afford 
the product as a white solid (1.04g, 93%). 

Step b. To a suspension of the product of step a (1.04g, 2.82mmol) in ethanol 
(115ml) was added a solution of sodium carbonate (1.20g, 11.3mmol) in water 
(85ml). The mixture was stirred for 24h and the ethanol removed under reduced 
pressure at ambient temperature. The aqueous mixture was extracted with chloroform 
(6x50ml), and the combined extracts were washed with brine and dried over 
anhydrous sodium sulfate. Filtration and evaporation under reduced pressure afforded 
the title compound as a white solid (567mg, 80%): NMR (300Hz, ^^^DMSO) 
7.77(2H, m), 7.60(3H. m), 7.46(1H, s), 6.74(1H. s), 2.94(2H, t), 2.57(2H. t). The 
maleate salt was prepared by lyophilysis of an equimolar solution of the product and 
maleic acid in water/dioxan. Found: C 46.65, H 4.74, N 10.95%; C15H17N3O6S 
.I.OH2O requires: C 46.77, H 4.97, N 10.91%. 

EXAMPLE 3 

^-[2'(4(5)-lmidazoyl)ethyl]'l-naphthalenesulfonamide 

Step a. ^-f2'(]'(]-naphchalenesulfonylJ'4-imidazoyi)eihylJ-J- 
naphthalenesulfonamidc. To a suspension of histamine (393mg, 3.54mmoI) in dried 
dichloromethane (60ml) was added triethylamine (1.48ml. 10.6mmol) and I- 
naphthalenesulfonyl chloride (2.01g, 8.85mmol). The mixture was stirred at room 
temperature for 18h, the solvent evaporated under reduced pressure and the residue 
taken up in ethyl acetate (100ml). The triethylamine hydrochloride was removed by 
filtration and the filtrate evaporated under reduced pressure. Flash column 
chromatography (silica, 70% ethyl acetate/hexane) gave the product (Rf 0.35) as a 
colourless foam (1.32g, 76%). 

Step b. To a solution of the product of step a (I.lBg. 2.41mmol) in ethanol (100ml) 
was added a solution of sodium carbonate (1.02g, 9.64mmol) in water (35ml). The 
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mixture was stirred for ISh and the insoluble material removed by filtration. The 
ethanol was evaporated under reduced pressure at ambient temperature. The 
precipitate thus formed was collected by filtration and dried in vacuo at 50^ C. Flash 
column chromatography (silica, 1% NH3 aq (880)/10%MeOH/CH2Cl2) afforded the 
5 title compound (Rf 0.29) as a white solid (366mg, 50%): NMR (300Hz, 
DMSO) 11.70{IH, br s), 8.64(1H, dd), 8.21(1H, d), 8,09(2H, m), 8.03(1H, t), 
7.68(3H, m), 7.42(1H, d), 6.66(1H, s), 2.97(2H, m), 2.55(2H, m). The maleate salt 
was prepared by lyophilysis of an equimolar solution of the product and maleic acid 
in water/dioxan. Found: C 53.42, H 4.73, N 9.69%; C19H19N3O6S.O.6H2O 
10 requires: C 53.31, H 4.75, N 9.82%. 

EXAMPLE 4 

N-/2- (4 (5)~Imidazoyl)ethyl]-3-cyclohexylpropanesulfonarnid€ ^ 

Step a. 3-Cyclohcxylpropanesulfonyl chloride. A mixture of l-chloro-3- 
cyclohexylpropane (8.00g, 50mmol), thiourea (3.80g, 50mmol) and sodium iodide 
(lOOmg) in ethanol (40ml) was heated at reflux for 3h. The solvent was evaporated 
under reduced pressure and the residue triturated with diethyl ether. The product was 
collected by filtration, washed with diethyl ether and air dried to afford a white solid 
(6.64g), which was suspended in water (50ml)/dichloromethane (50ml). With 
vigorous stirring chlorine gas was bubbled through the mixture for 30min, maintaining 
the temp>erature below 20** C. The organic layer was separated, washed with ice-cold 
10% sodium bisulfite aq. (2 x 50ml), saturated sodium hydrogencarbonate aq. (2 x 
50ml) and water (50ml), and dried over magnesium sulfate. Filtration and evaporation 
afforded the product as a colourless oil (3.60g, 34%). 

Step b. To a suspension of histamine (222mg, 2.00mmol) in dichloromethane (10ml) 
was added triethylamine (278/il, 2.00mmol) and a solution of the product of step a 
3 0 (224mg, 1 .OOmmoi) in dichloromethane (2ml) dropwise over 5min. The mixture was 
stirred for 18h and the solvent evaporated under reduced pressure to give a white 
solid. Flash column chromatography (silica, 1% NH3 aq (880)/10%MeOH/CH2Cl2) 
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afforded the title compound (Rf 0.25) as a colourless oil (lOOmg, 33%): NMR 
(300Hz, CDCI3) 8.80{1H, br s). 7.52(1H, dd), 6.83(1H. s), 5.80(1H, br s), 3.38(2H, 
t), 2.93(2H, t), 2.84(2H, t), 1.78(2H, m), L65(5H, m), 1.25(6H, m), 0.88(2H, m). 

5 

EXAMPLE 5 

l^'f2-(4(5)-Jmidazoyl)ethyl]-(3-(l-adamantyl)propane)sulfonam^ 

3-(l-Adamantyl)propanesulfonyl chloride (700mg, 2.50mmol), prepared by the 
10 procedure Example 4 step a, was reacted with histamine ( 555mg, 5-OOmmol) 
according to the method for Example 4 step b. Thus, the title compound was obtained 
as a colourless foam (340mg, 39%): NMR (300Hz, CDCI3) 7.55(1H, s), 

6.86(1H, s), 5.50(1H. br s), 3.41(2H, t), 2.93(2H, t), 2.86(2H, t), L94(3H. s), 1.80- 
1.59(8H, m), 1.46(6H, s), 1. 12(2H, m). The maleate salt was prepared by lyophilysis 
15 of an equimolar solution of the product and maleic acid in water/dioxan. Found: C 
55.55. H 7.20, N 8.83%; C22H33N3O6S.O.5H2O requires: C 55.44, H 7.19, N 
8.82%. 

EXAMPLE 6 

2 o N-/J- (4(5)-Imidazoyl)pemyl]'2'naphthalenesulfonamide 

Step a. f^'f5-(l-fN\l^'-Dimeihylsulfamoyl)-imidazol-4'ylJp€ntylJ'2- 
naphthalenesulfonamide. To a solution of 5-(5-aminopentyl)-l-(A^,A^- 
dimethylsulfamoyO-imidazole^ (166mg, 0.64mmol) and triethylamine (107/il, 
2 5 0.77mmol) in dry dichloromethane (2ml), cooled in ice under an atmosphere of argon, 
was added 2-naphthalenesulfonyl chloride (175mg, 0.77mmol). The solution was 
stirred for 45min at 0°C and the solvent evaporated. Flash column chromatography 
(silica; 0.5:5:95 ammonia(880)/methanol/dichloromethane) of the residue afforded the 
product (Rf 0.76) as a colourless foam (224mg, 79%). 

30 

Step b. A solution of the product from step a (224mg, 0.50mmol) in a mixture of 
ethanol (4ml) and IM hydrochloric acid (4ml) was heated at reflux for 6h and the 
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solvent removed in vacuo. Flash column chromatography (silica; 0.5:5:95-1:10:90 
ammonia(880)/ methanol/dichloromethane) of the residue afforded the title compound 
(Rf 0.26; 1:10:90 ammonia(880)/methanol/dichloromethane) as a colourless foam 
(138mg, 81%): NMR (300Hz, ^^-DMSO) 1L74(1H, br s), 8.41 (IH, d), 

8.13(2H, t), 8,02(IH, d), 7.80(1H, dd), 7.67(3H, m), 7.44(1H, s), 6.61(1H, s), 
2.79(2H, dd), 2.37(2H, t), 1.40(4H, m), I.22(2H, dd). Found: C 63.04, H 6,22, N 
12.19%; C18H21N3O2S requires: C 62.95, H 6.16, N 12.23%. 



EXAMPLE 7 

1 0 N-f4- (4(5)-lmidozoyl)buryl]-2-naphthalenesulfonamide 



Step a. 4~(4-ChlorobutylhI-(iriphenylmethyl)-imidazole, A solution of 5-(4- 

chlorobutyl)-2-(/m-butyIdimethyIsilyl)-l-(7V,A^-dimethyisulfamoyl)-imidazole^(8.80g, 
23.2mmoI) in a mixture of ethanol (100ml) and 2M hydrochloric acid (lOOml) was 

15 heated at reflux for 2h. The ethanol was evaporated and the aqueous solution' 
extracted with diethyl ether (2x50ml). The aqueous layer was evaporated and the 
residue dissolved in dry dichloromethane (100ml). Triethylamine (6.50ml, 46.6mmol) 
and triphenylmethyl chloride (7.10g, 25.5mmol) were added, the solution stirred for 
18h, washed with water and dried over magnesium sulfate. Filtration and evaporation 

2 0 gave a brown oil. Flash column chromatography (silica; 5% 
methanol/dichloromethane) of the residue afforded the product as a yellow oil (7.20g, 
77%). 



25 



Stepb. 4-(4-Phthalimidobutyl)-I-(tnphenylmethyl)-M^ Potassium phthalimide 
(1.67g, 9.00mmol) was added to a solution of the product from step b (7.20g, 
IS.Ommol) in dry /V^Mdimethylformamide (50ml), under an atmosphere of argon. 
The mixture was stirred and healed at lOO'C for 5h, allowed to cool to room 
temperature and poured onto ice/water (150ml). The resultant white precipitate was 
collected by filtration. The residue was dissolved in dichloromethane (100ml), washed 
3 0 brine and dried over magnesium sulfate. The solvent was evaporated and the residue 
purified by flash column chromatography (silica; 5% methanol/dichloromethane), from 
which the product was isolated as a yellow oil (4.50g, 98%). 
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Step c. 4-(4-Aminoburyl)'}-(triphenylmethyl)-imidazole. To a suspension of the 
product from step 8 (3.(X)g, 5.86mmol) in ethanol (30ml) was added hydrazine hydrate 
(1.5mU 25.8mmol). The mixture was heated at reflux for 2h and allowed to cool to 
room temperature- The preciptate was removed by filtration. The filtrate was 
5 evaporated and the residue triturated with chloroform. The solid material was again 
removed by filtration. The filtrate was evaporated and the trituration process repeated 
to give the product as a yellow oil (2-05g, 92%). 

Step d . K-f4- (}'(T riphenylrTiethyl)-imidazol-4-yl)butylJ~2-naphthalenesulfonamide . To 
10 a solution of the product from step c (465 mg, 1.22mmoI) and triethylamine (185^1, 
1.33mmol) in dry dichloromethane (15ml) was added 2-naphthalenesulfonyl chloride 
(227mg, 1.22mmol). The solution was stirred for 2h and the solvent evaporated. 
Flash column chromatography (silica; 5% methanol/dichloromethane) of the residue 
afforded the product as a colourless foam (588mg, 84%). 

15 

Step e. A solution of the product from step d (588mg, 1.02mmol) in trifluoroacetic 
acid (5ml) was stirred for 18h and the solvent evaporated. Flash column 
chromatography (silica; 1:10:90 ammonia(880)/methanol/dichloromethane) of the 
residue afforded the title compound (Rf 0.24) as a white solid (96mg, 63%): 
2 0 NMR (300Hz, d^r>MSO) 11.70(1H, br s), 8.41 (IH, s), 8.13(2H, t), 8.03(1H, d), 
7.80(1H, dd), 7.67(3H, m), 7.45(1H, s), 6.62(1H, s). 2.76(2H, dd), 2.38(2H, t), 

I. 48(2H, m), 1.41(2H, dd). The maleate salt was prepared by lyophilysis of an 
equimolar solution of the product and maleic acid in water/dioxan. Found: C 56.55, 
H 5.31, N 9.31%; C21H23N3O5S.O.5H2O requires: C 56.62, H 5.20, N 9.43%. 

25 

EXAMPLE 8 

N-f6-(4f5)-Imidazoyl)hexylJ-2-napkthalenesulfonarnide 

The title compound was prepared according to the procedure for Example 6, using 5- 
30 (6-aminohexyl)-l-(//.A/-dimethylsulfamoyl)-imidazole as the substrate in step a. The 
product of the two steps was obtained as white solid: NMR (300Hz, d^DMSO) 

II. 72(1H, br s), 8.41 (IH, d), 8.13(2H, dd), 8.03(1H, d), 7.80(1H, dd), 7.67(3H, 
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m), 7.44(IH, s), 6.62(1H, s), 2.74(2H, dd), 2.37(2H, t), 1.42(2H, m), 1.33(2H, m), 
1.17(4H, m). Found: C 60.99, H 6.59, N 11.17%; C19H23N3O2S.O.9H2O requires: 
C 61.07, H 6.69, N 11.24%, 

5 EXAMPLE 9 

N~[5~(4(5)'1midazoyl)pentyl]-(4'Chlorophcnyl)methanesulfonamide 

Step a . N'/J- f7 - N' 'Diniethylsulfamoyl)'imidazol'4-yl)p€nryl]- (4'Chlorophenyl) 
methanesulfonamide. To a solution of 5-(5-aminopentyl)-l-(A^,A^-dimethyIsulfamoyl)- 

10 imidazole^ (412mg, 1.58mmoI) and triethylamine (264^1, l,90mmol) in dry 
dichloromethane (5ml), cooled under an atmosphere of argon to -78**C, was added 
dropwise a solution of (4-chlorophenyi)methanesulfonyI chloride (533mg, 2.37mmol) 
in dry dichloromethane (5ml). The resultant solution was stirred for 18h, allowing 
to warm to room temperature, and the solvent evaporated. Flash column 

15 chromatography (silica; 0.5:5:95 ammonia(880)/methanol/dichloromethane) of the 
residue afforded the product (Rf 0.66; 1:10:90 ammonia(880)/methanol/ 
dichloromethane) as a colourless oil (307mg, 43%). 

Step b. A solution of the product from step a (275mg, 0.61 mmol) in a mixture of 
20 ethanol (4ml) and IM hydrochloric acid (4ml) was heated at reflux for 18h and the 
solvent removed in vacuo. Flash column chromatography (silica; 1:10:90 
ammonia(880)/ methanol/dichloromethane) of the residue afforded the product (Rf 
0.34; 1:10:90 ammonia(880)/ methanol/dichloromethane) as a white crystalline solid 
(181mg, 87%): *H NMR (300Hz, ^/^DMSO) 1 1 .75(1H, br s), 7.46(1H, s), 7.43(2H, 
25 dd), 7.37(2H, d). 7.04(1H, t), 6.68(1H. s), 4,31(2H, s), 2.87(2H, dd), 2.45(2H, t), 
1.50(2H, m), 1.40(2H, m), 1.27(2H, m). Found: C 52.88, H 6.13, N 12.28%; 
C15H20CIN3O2S requires: C 52.70, H 5.90, N 12.29%. 

EXAMPLE 10 

3 o H-[4- (4(5)-1midazoyl)butyl]- (4-chlorophenyl)meihane5ulfonamide 

The title compound was prepared according to the procedure for Example 9, using 4- 
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(4-aminobutyl)-l-{triphenylmethyl)-imida2ole (Example 7 step c) as the substrate in 
step a. The prcxiuct of the two steps was obtained as white solid: *H NMR (300Hz, 
d^DMSO) 7.47(1H, s), 7.43(2H, dd), 7.37(2H. d), 7.05(1H, t), 6.69(1H, s), 
4.31(2H, s);2.89(2H,dd), 2.46(2H, t), 1.55(2H, m), 1.45{2H,m). The maleate salt 
5 was prepared by lyophilysis of an equimolar solution of the product and maleic acid 
in water/dioxan. Found: C 48.68, H 5,14, N 9.32%; C,8H22CIN306S requires: C 
48.70, H 5.00, N 9.47%. 

EXAMPLE 11 

1 0 N-f6-(4(5)'Imidazoyi)hcxylJ- (4'Chlorophenyl)methanesulfonamide 

The title compound was prepared according to the procedure for Example 9, using 5- 
(6-aminohexyl)-l-(A^,Mdimethylsulfamoyl)-imidazole^ as the substrate in step a. The 
product of the two steps was obtained as a white crystalline solid: NMR (300Hz, 
15 d^T^USO) 11.71(1H, br s), 7.46(1H, s), 7.43(2H, ddd), 7.37(2H, ddd), 7.05(1H, t), 
6.68(1H, s), 4.31(2H, s), 2.86(2H, dd), 2.46{2H, t), 1.52(2H, m), 1.37(2H, m), 
1.27(4H, m). Found: C 51.51, H 6.28, N 15.05%; C16H22CIN3O2S requires: C 
51.81, H 6.25, N 15.11%. 

2 0 EXAMPLE 12 

N-/5- (4(5)'Imidazoyi)peruylJ-N ' - (4-chlorophenyl)methyl-sulfamide 

Step a . (T^ ' * , N * ' -Dimethy lsulfamoyl)-imidQZol'4-yl)penty I] -l^' -i^rl- 

butoxycarbonyl-sulf amide. To a solution of chlorosulfonyl isocyanate (211^1, 

2 5 2.42mmol) in dry dichloromethane (3ml), cooled in ice under an atmosphere of argon, 

was added dropwise a solution of dry /-butanol (346/il, 3.63mmol) in dry 
dichloromethane (3ml). The solution was allowed to warm to room temperature, 
stirred for lOmin and added dropwise, under argon, to an ice-cooled solution of 5-(5- 
aminopentyl)-l-(A^,A^-dimethylsulfamoyl)-imidazole^ (484mg, 1 .86mmol) and 

3 0 triethylamine (388/xl, 2.79mmol) in dry dichloromethane (6ml). The mixture was 

stirred for 18h, allowing to warm to room temperature, and the solvent evaporated. 
Flash column chromatography (silica; 0.5:5:95 
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ammonia(880)/methanol/dichloromethane) of the residue afforded the product (Rf 
0.29; 1:10:90 ammonia(880)/methanol/dichloromethane) as a colourless oil (400mg, 
49%). 

5 Step b. ^'-(4-Chlorophenyl)methyl'N-[5'(l'(H*\n''~dimethyh^^^ 

yl)pentyl]'N'-i&xi-butoxycarbonyl-sulfamide. To a solution of the product from step 
a (390mg, 0,89mmol) and 4-chlorobenzyl bromide (183mg, O,89mmol) in dry N,N~ 
dimethylformamide (3ml), cooled under an atmosphere of argon to -I5^C, was added 
sodium hydride (36mg, 0.89mmol, 60% dispersion in oil). The mixture was stirred 

10 for I8h, allowing to warm siowly to ambient temperature. Water (15ml) was added 
and the mixture was extracted with ethyl acetate (4xlOml). The combined organics 
were washed four times with water, dried over sodium sulfate and evaporated. Flash 
column chromatography (silica; 0.2:2:98 ammonia(880)/methanol/dichloromethane) 
of the residue afforded the product (R^ 0.29; 1:10:9,0 

15 ammonia(880)/methanol/dichloromethane) as a colourless oil (378mg, 75%). 

Step c. A suspension of the product from step b (374mg, 0.66mmol) in a mixture of 
ethanol (5ml) and IM hydrochloric acid (5ml) was heated at reflux for 18h and the 
solvent removed in vacuo. Flash column chromatography (silica; 1:10:90 
20 ammonia(880)/methanol/dichloromethane) of the residue afforded the product (Rj- 
0.24) as a white solid (132mg, 56%): NMR (300Hz, J^DMSO) 7.46(1H, s), 
7.43(5H, m), 6.87(1H. t), 6.68(1H, s), 4.03(2H, d), 2.78(2H, dd), 2.45(2H, t), 
1-58(2H, m), 1.47(2H, m), 1.27(2H, m). Found: C 50.33 H 5.88, N 15.55%; 
C15H21CIN4O2S requires: C 50.48, H 5.93, N 15.70%. 

25 

EXAMPLE 13 

^-f4-(4(5Hmidazoyl)biuyl]'l^*-(4'Chlorophenyl)methyl-sulf^^^ 

The title compound was prepared according to the procedure for Example 12, using 
3 o 4-(4-aminobutyl)-l-(triphenylmethyI)-imida2oie (Example 7 step c) as the substrate in 
step a. The product of the three steps was obtained as white solid: *H NMR (300Hz, 
^/^DMSO) 1L68(1H, br s), 7,47(1H, d), 7.36(4H, m), 6.86(1H, t), 6.68(1H, s). 
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3.98(2H, d), 2.79(2H, dd). 2.45(2H, t), L53(2H, m), 1.43(2H, m). Found: C 49.08 
H 5.61. N 16.23%; C14H19CIN4O2S requires: C 49.05, H 5.59, N 16.34%. 

EXAMPLE 14 

5 N-f3'(4(5)-Imidazoyl)propylJ'U ' - (4-chlorophenyl)methyl-sulfamide 

Step a , 4- (3-PhthaUmidopropyl)' I - (mphenylmeihyU-imidazole. To a solution of 3 - [ 1 - 
(tnphenylmethyl)imidazoI-4-yI]propan-l-oI (2.24g, 6.07mmol) in dry tetrahydrofuran 
(lOmI), under an argon atmosphere, was added phthalimide (1.16g, 7,89mmol) and 
10 triphenylphosphine (2.07g, 7.89mmol). The suspension was cooled in ice and a 
solution of diethylazodicarboxylate (1.24ml, 7.89mmol) in dry tetrahydrofuran (lOmI) 
was added drop wise. The mixture was allowed to warm to room temperature and 
stirred for 2h. Diethyl ether (20 ml) was added. The precipitate was collected by 
filtration and dried in vacuo to afford a white solid (2.08g, 68%). 

15 

Step b- 4'(3~Aminopropyl)'I-(triph€nylmethyl)-imidazole, To a suspension of the 
product from step a (4.09g, 8-22mmol) in ethanol (82ml) was added hydrazine hydrate 
(2.32ml, 41. Immol). The mixture was heated at reflux for 3h and allowed to cool to 
room temperature. The preciptate was removed by filtration. The filtrate was 
2 0 evaporated and the residue triturated with chloroform. The solid material was again 
removed by filtration. The filtrate was evaporated and the trituration process repeated 
to give the product as a yellow oil in quantitative yield. 

Step c. N'f3-f]' (criph€nylmethyi)-imidazol-4-yl)propylJ-N ' -icn-buioxycarbonyl-N ' - (4- 

2 5 chlorophenyl)mcthyl'Sulfamide . The product from step b was converted to the 

product according to the procedure of Example 12 steps a and b. 

Step d. A solution of the product from step c (308mg, 0.46mmol) in trifluoroacetic 
acid (3ml) was stirred for 18h and the solvent evaporated. Flash column 

3 0 chromatography (silica; 1:10:90 ammonia(880)/methanol/dichloromethane) of the 

residue afforded the title compound (Rf 0.18) as a white solid {96mg, 63%): *H 
NMR (300Hz, d^DUSO) 11.77(1H, br s), 7.37(4H, m), 6.99(1H, t), 6.72(1H, s), 
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3.98(2H. d), 2.81(2H, dd), 2.48(2H, m), L72(2H, m). Found: C 47.30, H 5.26, 
N 16.95%; C,3H,7CIN402S requires; C 47.49, H 5.21, N 17.04%. 

EXAMPLE 15 

N-f6' (4(5)'Imidazoyl)hexylJ''N' - (4-chlorophenyl)methyl-sulfamide 

The title compound was prepared according to the procedure for Example 12, using 
5-(6-aminohexyl)-l-(//,A^-dimethylsulfamoyI)-imidazole* as the substrate in step a. 
The product of the three steps was obtained as a white solid: *H NMR (300Hz, 
DMSO) 7.46(1H, d), 7.35(5H, m), 6.86(IH, t), 6.67(1H, s), 3.98(2H, d), 2.75(2H, 
dd), 2.45(2H, t), 1.52{2H, m), 1.38(2H, m), 1.25(4H, m). Found: C 51.51, H6.28, 
N 15.05%; Ci6H23CiN402S requires: C 51.81, H 6.25, N 15.11%. ..^ 

EXAMPLE 16 

^'f2-(4(5)'Imidazoyl)ethyl]-3,4-dichlorobenzenesulfonamide 

The title compound was prepared according to the procedure for Example 2, using 
histamine and 3,4-dichlorobenzenesulfonyl chloride (prepared essentially as Example 
4 step a) as the substrates in step a. The product of the two steps was obtained as a 
white crystalline solid: NMR (300Hz, </^DMSO) 11.80(1H, br s), 7,94(1H, d), 
7.90(1H, m), 7.87(1H, m). 7.72(1H, dd), 7.47(1H, s), 6.76(1H, s), 3.00(2H, t), 
2.59(2H, t). 

EXAMPLE 17 

^'[2'(4(5)-Jmidazoyl)ethyl]-2-phenyl€thanesulfonamide 

Step a. 4'(2-Phthalimidoethyl)-}~(triphenylmethylHmidazol€. To a suspension of 
4(5)-(2-phlhalimidoethyI)-imida2ole^ (838mg, 3.48mmoI) in dry dichloromethane 
(lOml), under an argon atmosphere, was added triethylamine {728^*1, 5,22mmoI) and 
triphenylmethyl chloride (1.16g, 4.18mmol). Flash column chromatography (silica; 
0.2:2:98 to 1 : 10:90 ammonia(880)/methanol/dichior6methane)of the residue afforded 
the product as a foam (l-20g, 71 %). 
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Step b. 4-(2-Aminoethyl)-}-(triphenylmethyl)-imidQzole. To a suspension of the 
product from step a (l.20g, 2.48mmol) in ethanol (25ml) was added hydrazine hydrate 
(702 ml, 12.4mmol). The mixture was heated at reflux for 90min and allowed to cool 
to room temperature. The preciptate was removed by filtration. The filtrate was 
5 evaporated and the residue triturated with chloroform. The solid material was again 
removed by filtration. The filtrate was evaporated and the trituration process repeated 
to give the product as a yellow oil (818mg, 93%). 

Step c. N-/2- (l-fT riphenylm€thyl)imidazoyl-4-yl))eihyl]-2'phenylethanesulfonamide. 

10 To a solution of the product from step b (353mg, l.OOmmol) and triethylamine 
(I54fcl, l.lOmmol) in dry dichloromethane (5ml) was added a solution of 2- 
phenylethanesulfonyl chloride (prepared essentially as Example 4 step a) (205 mg, 
l.OOmmol) in dry dichloromethane (2ml). The solution was stirred for 30min, washed 
with water and dried over magnesium sulfate. Filtration and evaporation afforded the 

15 product (Rf 0.68; 1 : 10:90 ammonia(880)/methanol/dichloromethane) as a white solid 
(450mg, 86%). 

Step d. A solution of the product from step c (440mg, 0.84mmol) in trifluoroacetic 
acid (4ml) was stirred for 18h and the solvent evaporated. Flash column 

2 0 chromatography (silica; 1:10:90 ammonia(880)/methanol/dichloromethane) of the 

residue afforded the title compound (Rf 0.25) as an oil (61mg, 26%): 'h NMR 
(300Hz, CDCI3) 7.83(1H, s), 7.20(5H, m), 6.93(1H, s), 3.39(2H, m), 3.27(2H, m), 
3.08(2H, m), 2.88(2H, m). The maleate salt was prepared by lyophilysis of an 
equimolar solution of the product and maleic acid in water/dioxan. Found: C 51.35, 
25 H 5.41, N 10.62%; Cj7H2,N306S requires: C 51.64, H 5.35, N 10.63%, 

EXAMPLE 18 

U-[2-(4(5yimidQZoyl)ethyl]-3-phenylpropanesulfonamide 

3 0 The title compound was prepared according to the procedure for Example 17, using 

3-phenylpropanesulfonyl chloride (prepared essentially as Example 4 step a) as the 
substrate in step c. The product (Rf 0.26; 1:10:90 
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ammonia(880)/methanol/dichloromethane) of the four steps was obtained as a 
colourless oil: NMR (300Hz, CDCI3) 9.80(1H br s), 7.50(1H, s), 7.42(2H, t), 
7.20(1H, m), 7.13(2H, m), 6.80(1H, s), 3.30(2H, t), 2.95(2H, t), 2.79(2H, t), 
2.70(2H, t), 2.07(2H, quint.). The nnaleic acid salt was prepared by lyophilysis of 
5 an equimolar solution of the product and maleic acid in water/dioxan. Found: C 
52.69, H 5.71, N 10.23%; C,8H23N306S requires: C 52.80, H 5.66, N 10.27%. 

EXAMPLE 19 

^-[2-(4(5)-Jmidazoyl)ethyl]-2-naphthylme(hQnesulfonamide 

10 

The title compound was prepared according to the procedure for Example 17, using 
2-naphthylmethanesuIfonyI chioride (prepared essentially as Example 4 step a) as the 
substrate in step c. The product (Rf 0.27; 1:10:90 
ammonia{880)/methanol/dichloromethane) of the four steps was obtained as a white 
15 solid: NMR (300H2, ^^DMSO) 11.75(1H br s), 7.89(4H, m), 7.51(4H, m), 
7.17(1H, t), 6.79(1H, s), 4.46(2H, s), 3.17(2H, dd), 2.66(2H, m). The maleic acid 
salt was prepared by lyophilysis of an equimolar solution of the product and maleic 
acid in water/dioxan. Found: C 54.30, H 5.09, N 9.55%; C20H2JN3O6S.O.5H2O 
requires: C 54.33, H 5.03, N 9.53%. 

20 



EXAMPLE 20 

(^)-^~[2'(4(5)'lmidazoyl)ethyl]-2-phenylethencsulfonam^^ 

2 5 The title compound was prepared according to the procedure for Example 17, using 
/ra/u-^-styrenesulfonyl chloride as the substrate in step c. The product (Rf 0.13; 
1:10:90 ammonia(880)/methanol/dichloromethane) of the four steps was obtained as 
a colourless foam: NMR (300Hz. CDCI3) 7.56(1H, d), 7.42(6H, m), 6.84(1H, 
s), 6.73(1H, d), 3.36(2H, t), 2.86(2H, t). Found: C 54.41, H 5.49, N 14.69%; 

30 C,3H,5N3O2S,0.5H2O requires: C 54.53, H 5.63, N 14.67%. 

EXAMPLE 21 
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N-f2'(4(5)-Imidazoyl)ethyIJ-phenylmeihanesulfonamide 

The title compound was prepared according to the procedure for Example 9, using 
phenylmethanesulfonyl chloride as the substrate in step c. The product (Rf 0.27; 
5 1:10:90 ammonia(880)/methanol/dichloromethane) of the four steps was obtained as 
a white solid: NMR (300Hz, d^DMSO) 7.50{1H, s), 7.31(5H, m), 7.20(1H. t), 
6.80(1H, s), 4.27(2H. s), 3.13(2H, m), 2.63(2H, t). Found: C 54.39, H 5.73, N 
15.60%; C12H15N3O2S requires: C 5432, H 5.70, N 15.84%. 

10 EXAMPLE 22 

'H-[2~(4(5)-lmidazoyl)ethyl]-8'quinolinesulfonamide 

The title compound was prepared according to the procedure for Example 17, using 
8-quinolinesulfonyl chloride as the substrate in step c. The product (Rf 0.34; 1 : 10:90 
15 ammonia(880)/methanol/dichloromethane) of the four steps was obtained as a 
colourless crystalline solid: NMR (300Hz, CDCI3) 8.82(1H, dd), 8.42(1H, dd). 
8.25(1H, dd), 8.05(1H, d), 7.64(1H, dd), 7.51(1H, dd), 7.38(1H, d), 6,66(1H, d), 
3.17(2H, t), 2.74(2H, t). Found: C 55.33, H 4.81, N 18.47%; C,4H,4N402S 
requires: C 55.61, H 4,67, N 18.53%. 

20 

EXAMPLE 23 

N-f2-(4(5)-Imidazoyl)e(hyl]'2-cyclohexylcthanesulfonamide 

The title compound was prepared according to the procedure for Example 17, using 
25 2-cyclohexylethanesulfonyl chloride (prepared essentially as Example 4 step a) as the 
substrate in step c. The product (Rf 0.27; 1:10:90 
ammonia(880)/methaiiol/dichloromethane) of the four steps was obtained as a white 
solid: *H NMR (300Hz, J5-DMSO) 11.80(1H br s), 7,51(1H, s), 7.05(1H, t), 
6.81(1H, s), 3.13(2H, dd). 2.90(2H, m), 2.65(2H, t), 1.62(5H, m), 1.47(2H, m), 
30 1.16(4H, m), 0.86(2H, m). Found: C 54.68, H 8.20. N 14.71%; C,3H23N302S 
requires: C 54.70, H 8.12, N 14.72%. 
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EXAMPLE 24 

l^-[2-(4(5Hmidazoyl)€thyl]~(3A'dichlorophenyl)mcthanesul^^^ 

The title compound was prepared according to the procedure for Example 9, using 
(3,4-dichlorophenyl)methanesuIfonyl chloride (prepared essentially as Example 4 step 
a) as the substrate in step a. The product (% 0.31; 1:10:90 
ammonia{880)/methanol/dichloromethane) of the four steps was obtained as a white 
solid: NMR (300Hz, rf^DMSO) 11.85(1H br s), 7.60(3H, m), 7.32(1H, dd), 
7.23(1H, t), 6.82(1H, s), 4.36(2H, s). 3.I6(2H, dd), 2.65(2H, t). Found: C 42.79, 
H 3,98, N 12.49%; C12HJ3CI2N3O2S requires: C 43.12, H 3.92, N 12.57%. 

EXAMPLE 25 

^'[2-(4(5Hmidazoyl)ethyl]' (4-chlorophenyl)methanesulfonamide 

The title compound was prepared according to the procedure for Example 9, using (4- 
chlorophenyl)methanesulfonyl chloride (prepared essentially as Example 4 step a) as 
the substrate in step a. The product (R^ 0.19; 1:10:90 
ammonia(880)/methanol/dichloromethane) of the four steps was obtained as a white 
solid: *H NMR (300Hz, ^^DMSO) 7.54(1H, d), 7.43(2H, d), 7.34(2H, d), 7. 16(1H, 
t), 6.82(1H, s), 4.31(2H, s), 3.14(2H, dd), 2,65(2H, t). Found: C 48.01, H 4.80, 
N 14.14%; Ci2H,4CIN302S requires: C 48.08, H 4.71, N 14.02%. 

EXAMPLE 26 

N-/J- ( 4(5)-Imidazoyl)propyll' (4'chlorophenyljmethanesulfonamide 

Step a, ^'[3-(l-(triph€nylme(hyl)imidazoyl-4-yl)propyl]- (4- 
chlorophenyl)methanesulfonamide, 4-(3-Aminopropyl)-l-(triphenyImethyl)-imidazole 
(Example 14 step b) (593mg, 1.61mmoI) was reacted with (4- 
chlorophenyl)methanesulfonyl chloride (prepared essentially as Example 4 step a) 
(545mg, 2.42mmoI) in the presence of triethylamine (270/^1, 1 .94mmol) according to 
the procedure of step a Example 9. Thus, the product was isolated as a colourless 
foam (489mg, 62%). 
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Step b. The product from step a was deprotected according to the procedure of step 
d Example 17 and the title compound (R^^ 0,17; 1:10:90 
ammonia(880)/methanol/dichloromethane) was isolated in quantative yield as a white 
solid: NMR (300Hz, d^UMSO) 1I.77(1H, br s), 7.50(1H, s), 7.43(2H, d), 
5 7.37(2H. d), 7.14(1H, t). 6.72(1H, s), 4.32(2H, s), 2.92(2H, dd). 2.46(2H, t), 
I.70(2H, m). Found: C 49.54, H 5.38, N 13,12%; C13H16CIN3O2S requires: C 
49.76, H 5.14, N 13.39%. 

EXAMPLE 27 

1 0 N-f3- (4 (5)-Imidazoyl)propyl]-benzenesulfonamide 

The title compound was prepared according to the procedure for Example 26, using 
benzenesulfonyl chloride as the substrate in step a. The product (Rf 0.16; 1:10:90 
ammonia(880)/methanol/dichlorometharie) of the four steps was obtained as a white 
15 solid: NMR (300Hz, CDCI3) 7.86(2H, d), 7.54(4H, m). 6.76(1H, s), 3.04(2H, 
t), 2.67(2H, t), 1.8l(2H, quint.). FAB M/S: [M"^+H] 266; Accurate mass: 
266.0936; C12H16N3O2S requires: 266.0963. The maleate salt was prepared by 
lyophiiysis of an equimolar solution of the product and maleic acid in water/dioxan. 

2 0 EXAMPLE 28 

N-/J- (4(5)-Imidazoyl )propyl]-2-naphthalenesulfonamide 

The title compound was prepared according to the procedure for Example 26, using 
2-naphthalenesulfonyl chloride as the substrate in step a. The product (Rf 0.17; 
2 5 1:10:90 am monia(8 80)/ methanol /dichloromethane) of the four steps was obtained as 
a white solid: NMR (300Hz, t/^DMSO) 8.40(IH, s), 8.10(2H, t), 8.02(1H, d), 
7.74(4H. m), 7.44(1H, s), 6.62(1H. s), 2.78(2H, dd), 2.43(2H, t). 1.62(2H, quint.). 
Found: C 60.69, H 5.51, N 13.18%; C,6Hi7N302S requires: C 60.93, H 5.43 N 
13.32%, 

30 

EXAMPLE 29 

N-f7-(4{5)-Imidazoyl)heprylJ'2'naphthalenesulfonamid€ 
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Step a. 2'(ien-Butyldimethylsilyl)-I-(H,U-dimethylsulfQmoyl)~im^ A solution 

of l-(jV,A^-dimethylsulfamoyl)-imida2ole* (4.48g, 25.6mmol) in dry tetrahydrofuran 
(100ml) was cooled under an atmosphere of argon to -78 'C. /z-Butyl lithium (I.5M 
in hexanes) (18.0ml, 27.0mmol) was added over 30min and the solution stirred for a 
5 further 30min. To the resulting brown solution was added over 15min a solution of 
rcrr-butyldimethylsilyl chloride in dry tetrahydrofuran (20ml). The solution was 
allowed to warm to room temperature and stirred for 24h. Saturated ammonium 
chloride solution (lOOmi) and diethyl ether (lOOmI) were added and the ethereal 
extract was washed with brine and dried over magnesium sulfate. Filtration and 
0 evaporation of the filtrate gave an oily residue, which was purified by flash column 
chromatography (silica; ethyl acetate) to afford the product as an amber solid (6.97g, 
94%). _ 

Step b . 5- (7-Bromoheptyl)-2- (iert-bucyldimethylsilyl)-] - (N , N-dimethylsulfamoyi) 
imidazole. A solution of the product from step a (2.50g, 8.64mmol) in dry 
tetrahydrofuran (30ml) was cooled under an atmosphere of argon to -78 'C. /i-Butyl 
lithium (L5M in hexanes) (8.50ml, 12.7mmol) was added over 15min and the solution 
stirred for a further 30min. A solution of 1,7-dibromoheptane (4.60g, 17.3mmol) in 
dry tetrahydrofuran (6ml) was added over lOmin. The solution was stirred for 30min, 
allowed to warm to room temperature and stirred for I8h. Saturated ammonium 
chloride solution (50ml) and ethyl acetate (50ml) were added and the organic extract 
was washed with brine and dried over sodium sulfate. Filtration, evaporation of the 
filtrate and purification by flash column chromatography (silica; 20% ethyl 
acetate/hexane) afforded the product (Rf 0.55) as a white solid (2.48g, 62%). 

Step c. l-(^,^'Dimethylsulfamoyiy5~(7-phthalimidoheptyl)-im^ Potassium 
phthalimide (l.67g, 9.00mmol) was added to a solution of the product from step b 
(2.10g, 4.50mmol) in dry MA^-dimethylformamide (lOml), under an atmosphere of 
argon. The mixture was stirred and heated at lOOX for I8h and allowed to cool to 
room temperature. Water (75ml) was added and the mixture extracted with 
dichloromethane (3x40ml). The combined extracts were evaporated, the residue 
dissolved in ethyl acetate (75ml) and the solution washed five times with brine. The 
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solvent was evaporated and the residue purified by flash column chromatography 
(silica; ethyl acetate), from which the product was isolated as a yellow oil (l,75g, 
93%). 

Step d. 5-(7-Aminoh€pcyl)-}'(^,N'dimethylsulfamoyl)'imidazole. The product from 
step c was deprotected according to the procedure of Example 17 step b. 

Step e. The title compound was prepared according to the procedure for Example 6, 
using 5-(7-aminoheptyl)-l-(A^,yV-dimethylsulfamoyl)-imidazoleas the substrate in step 
a. The product (Rf 0.38; 1:10:90 ammonia(880)/methanol/dichloromethane) of the 
two steps was obtained as a white solid: NMR (300Hz, ^^^DMSO) 8.41 (IH, s), 
8.13(2H, dd), 8.02(1H, dd), 7,80(1H, dd), 7.67(3H, m), 7.45(1H, d), 6.64(IH, s), 
2,75(2H, dd), 2.38(2H, t), 1.43(2H, m). L32(2H, m), 1.13(6H, m). 

EXAMPLE 30 

N-/S- (4 (5) -lmidazoyl)octyl ]-2-naphthalenesulfonamide 

The title compound was prepared according to the procedure for Example 6, using 5- 
(8-aminooctyl)-l-(^,A^-dimethylsulfamoyl)-imidazoie* as the substrate in step a. The 
product (Rf 0.39; 1:10:90 ammonia(880)/methanol/dichloromethane) of the two steps 
was obtained as a white solid: NMR (300Hz, t/^DMSO) 11.72(1H, br s), 8.40 
(IH, d). 8.13{2H, dd), 8.02(1H, dd), 7.80(1H, dd), 7.65(3H, m), 7.45(1H, d), 
6.65(1H, d), 2.75(2H,dd), 2.41(2H, t). 1.45(2H, quint.), 1.32(2H, quint.), 1.12(8H, 
m). 

EXAMPLE 31 

N-f]0-(4(5)-Imidazoyl)decylJ-2'naphthalenesulfonamide 

The title compound was prepared according to the procedure for Example 6, using 5- 
(10-aminodecyl)-l-(//,yV-dimethy!suIfamoyl)-imida2ole* as the substrate in step a. The 
product (Rf 0.33; 1: 10:90 ammonia(880)/methanol/dichloromethane) of the two steps 
was obtained as a white solid: NMR (300Hz, d^DMSO) 8.40 (IH, d), 8.12(2H, 
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dd), 8.02(1H, dd), 7.80(1H, dd), 7.66(3H, m), 7.46(1H, d), 6.66(1H, s), 2.75(2H, 
dd), 2.44(2H. t), 1.47(2H, m), I.31(2H, m), 1.10(12H, m). 

EXAMPLE 32 

5 N'f7-(4 (5)'Imidazoyl)heptylJ' (4-chlo rophenyl )methancsulfonamide 

The title compound was prepared according to the procedure for Example 9, using 5- 
(7-aminoheptyl)-l-(A^,/V-dimethyisulfamoyI)-imida2oIe (Example 29 step d) as the 
substrate in step a. The product (Rf 0.30; 1:10:90 

10 ammonia(880)/methanol/dichloromethane) of the two steps was obtained as a white 
solid: NMR (300Hz, ^/^DMSO) 7.56(1H, s), 7.42{2H, d), 7.37(2H, d), 7.04(1H, 
t), 6.72(1H, s), 4.30(2H, s), 2,85(2H, dd), 2.48(2H, m), 1.53(2H, m), I,37(2H, m), 
1.24(6H, m). 

15 EXAMPLE 33 

N-f8-(4(5)-Imidazoyl)ocrylJ-(4-chlorophenyl)methanesulfonamide 

Step a . 5- (8~Bromooctyl)'2- (ten-bucyldimethylsilyl)-l-(hl , H-dimethylsulfamoyl) 
imidazole, A solution of 2-(rm-butyIdimethyIsiIyl)-l-(yv,N-dimeihylsulfamoyl) 

2 0 imidazole (Example 29 step a) (2.62g, 9.05mmol) in dry tetrahydrofuran (30ml) was 
cooled under an atmosphere of argon to -78'C. n-Butyl lithium (1.5M in hexanes) 
(7.25ml, 10.9mmol) was added over 15min and the solution stirred for a further 
30min. A solution of 1 , 8-dibromooctane (2. 55 ml 13.6mmol) in dry tetrahydrofuran 
(5ml) was added over lOmin. The solution was stirred for 2h, allowed to warm to 

2 5 room temperature and stirred for 18h. Saturated ammonium chloride solution (30mi) 
and diethyl ether (30ml) were added and the ethereal extract was washed with brine 
and dried over sodium sulfate. Filtration, evaporation of the filtrate and purification 
by flash column chromatography (silica; 20% ethyl acetate/hexane) to afford the 
product (Rf 0.43) as a white solid (2.36g, 54%). 

30 

S tep b . 2'(t&n'Buryldim€thyisilyi)' N-dimethylsulfamoyl) -5- (8-phthalimidoocryl) 
imidazole (A) and I-(N,N-dime(hylsulfamoyl)-5-(8-phthalimidoocryl)-imidazole (B), 
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Potassium phthalimide (L84g, 9.95mmol) was added to a solution of the product of 
step a (2.39g, 4.97mmoI) in dry dimethyl formamide (16ml), under an atmosphere of 
argon. The mixture was stirred and heated at lOQ-C for I8h and allowed to cool to 
room temperature. Water (80ml) was added and the mixture extracted with 
dichloromethane (3x40ml). The combined extracts were evaporated, the residue 
dissolved in ethyl acetate (80ml) and the solution washed four times with brine. The 
solvent was evaporated and the residue purified by flash column chromatography 
(silica; ethyl acetate), from which compound (A) (Rf 0.72) was isolated as an amber 
oil (639mg, 23%) and compound (B) (Rf 0.27) as an oily solid (1.56g, 73%). 

Step c. ^-(^-^^inoocryl)-2-(icn-butyldimethylsilylh^ 

imidazole. Compound A from step b was deprotected according to the procedure of 
Example 17 step b. 

Step d. The title compound was prepared according to the procedure for Example 9, 
using 5-(8-aminooctyl)-2-(/err-butyldimethylsily])-l-(A^,//-dimethylsulfamoyI)- 
imidazole, the product of the previous reaction, as the substrate in step a. The 
product (Rf 0.42; 1: 10:90 ammonia(880)/methanol/dichloromethane) was obtained as 
a white solid: NMR (300Hz, d^DMSO) 7.47(IH, d), 7.43(2H, d), 7.36(2H, d), 
7.03(1H, t), 6.68(1H, s), 4.30(2H, s), 2.85(2H, dd), 2.46(2H, t), 1.53(2H, m), 
1.37(2H, m), 1,23{8H, m). Found C 55.99, H 7.04, N 10.67%. C^U^^CXK^O^S 
requires C 56.31, H 6.83, N 10.94% 

EXAMPLE 34 

^•fIO-(4(5)-lmidazoyl)decyl]'(4-chlorophenyl)methanesulfona^ 

The title compound was prepared according to the procedure for Example 9, using 5- 
(10-aminodecyl)-l-(A^,A^dimethylsuIfamoyl)-imidazole* as the substrate in step a. The 
product (Rf 0.37; 1 : 10:90 ammonia(880)/methanol/dichloromethane) of the two steps 
was obtained as a white solid: *H NMR (300Hz, ^^DMSO) 7.46(1H, d), 7.43(2H, 
dd). 7.37(2H, d), 7.04(1H, t), 6.67(1H, s), 4.31{2H, s), 2.85(2H, dd), 2.45(2H, t), 
1.53(2H, m), l.37(2H, m), 1.21(12H, m). 
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EXAMPLE 35 

N-f2'(4 (5)-fmidazoyi)erhylJ'N ' -phenylmethyl-sulfamide 

4-{2-Aminoethyl)-l-{triphenylmethyl)-imidazoIe (Example 17 step b) was converted 
5 to A^-2-[i-(triphenylmethyl)imidazol-4-yl]ethyl-//'-rm-butoxycarbonyl-suifamide 
according to the procedure of Example 12 step a. The subsequent alkylation with 
benzyl bromide was performed essentially as Example 12 step b and gave A^[2-(l- 

(tnphenylmethyI)imidazol-4-yl)ethyl]-A^'-/er/-butoxycarbonyl-A^'-phenylmethyI- 
sulfamide. The final deprotection was carried out in the manner of Example 17 step 

10 b and the title compound (Rf 0.21 ; 1: 10:90 ammonia(880)/methanol/dichloromethane) 
was isolated as a colourless oil: *H NMR (300Hz, d^I>MSO) 7.50(1H, s), 7,30{6H, 
m), 6.95(1H, t), 6.78(1H. s), 3.96(2H, s), 3.03(2H, dd), 2.65(2H, t). The maleate 
salt was prepared by lyophilysis of an equimolar solution of the product and maleic 
acid in water/dioxan. Found: C 48.05, H 5.10, N 13.87%; C16H20N4O6S requires: 

15 C 48.48, H 5.09 N 14.13%. 

EXAMPLE 36 

N'f3'{4(5)-Imidazoyl)propylJ-N ' -phenylmethyl-sulfamide 

2 0 The title compound was prepared according to the procedure for Example 35, using 
4-(3-aminopropyl)-l-(triphenylmethyl)-imida2ole (Example 14 step b) as the initial 
substrate, and was isolated as a white solid (Rf 0.10; 1:10:90 
ammonia(880)/methanol/dichloromethane): NMR (300Hz, i/^DMSO) 1 1.75(1H, 
br s), 7.49(1H, s), 7.30{5H, m), 7.25(1H, m), 6.96(1H, t), 6.71(1H, s), 3.98(2H, s), 

25 2.82(2H, m). 2.48(2H, m), 1.72(2H, m). Found: C 53.03, H 6.19, N 18.89%; 
C13H18N4O2S requires: C 53.04, H 6.16, N 19.03%. 

EXAMPLE 37 

N Y2- (4(5)-Imidazoyl)ethylJ-n ' - (4'Chlorophenyl)methyl-sulf amide 

30 

The title compound was prepared according to the procedure for Example 35, using 
4-chlorobenzyl bromide in the alkylation step, and was isolated as a white solid (Rf 
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0.20; l:i0:90 ammonia(880)/methanol/dichioromethane): *H NMR (300Hz, 
DMSO) 11.75(1H, br s), 7.51(1H, s), 7.36(5H, m), 6.99(1H, t), 6.75(1H, s), 
3,96(2H, s), 3.01(2H, dd), 2.65{2H, t). Found: C 45.47, H 4.83, N 17.93%; 
C12H15CIN4O2S requires: C 45.79 H 4.80, N 17.80%. 

EXAMPLE 38 

N-/^7- (4(5)'Imidazoyl)heptyl]-U' - (4-chlorophenyl)me[hyl-sulfamide 



The title compound was prepared according to the procedure for Example 12, using 
10 5-(7-aminoheptyI)-l-(/V,A^-dimethylsulfamoyl)-imidazole (Example 29 step d) as the 
substrate in step a. The product (Rf 0.28; 1:10:90 

ammonia(880)/methanol/dichloro methane) of the three steps was obtained as a white 
solid: NMR (300H2, d^DUSO) 7.45(1H, s). 7.36(5H, m), 6.84(1H, t), 

6.67(1H, s), 3.98(2H, s), 2.79(2H, dd), 2.46(2H, 0, 1-53(2H, m). 1.37(2H, m), 
15 1.23(6H, m). Found C 53.17, H 6.62, N 14.53%. CnH25ClN402S requires C 53,05, 
H 6,55, N 14.56% 

EXAMPLE 39 

N'[8- (4 (5Hmidazoyl)oc[yl]-W - (4-chlorophenyl)methyl-sulfamide 

20 

The title compound was prepared according to the procedure for Example 12, using 
5-(8-aminooctyl)-l-(7V,A^-dimethylsulfamoyl)-imida2ole^as the substrate in step a. The 
product (Rf 0.30; 1 : 10:90 ammonia(880)/methanol/dichloromethane) of the three steps 
was obtained as a white solid: *H NMR (300Hz, ^/^DMSO) 7.45(1H, s), 7.36(5H, 
25 m), 6.82(1H, t), 6.67(1H, s), 3.98(2H, d), 2.74(2H, dd). 2.45(2H, t), 1.55(2H, m), 
1.37(2H, m), 1.23(8H, m). 



EXAMPLE 40 

H-fJ0'(4f5)-Imidazoyl)decylJ'N'-(4-chlorophenyl)methyl-sulfamide 

5-(10-Aminodecyi)-2-(/er/-butyldimethylsilyl)-l-(A^,A^-dimethylsulfamoyl)-imidazole 
was prepared according to the procedure of Example 33 steps a, b and c, using 1,10- 
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dibromodecane as the alkylating reagent in step a. This amine was converted to the 
title compound according to the procedure of Example 12. The product (Rf 0.41; 
1: 10:90 ammonia(880)/methanol/dichloromethane) was isolated as a white solid: *H 
NMR (300H2, d^DUSO) 7.45(1H. s), 7.35(5H, m), 6.82(1H, t), 6.66(1H, s), 
5 3.98(2H, d), 2.74(2H, dd), 2.45{2H, t). 1.53(2H, m), l.37(2H, m), 1.21(12H, m). 
Found C 55.97, H 7.55, N 12.88%. C2oH3,CIN402S requires C 56.26, H 7.32, N 
13.12% 

EXAMPLE 41 

1 0 N'f4' f4(5)-Imidazoyl)burylJ-N ' - (3,4-dichlorophenyl)methyl-su]fQmide 

The title compound was prepared according to the procedure for Example 12, using 
5-(4-aminobutyI)-l-(A/,7V-dimethylsulfamoyl)-imidazole* as the substrate in step a and 
3,4-dichlorobenzyl bromide in step b. The product (Rf 0.26; 1:10:90 
15 ammonia(880)/methanol/dichloromethane) was obtained as a white solid: NMR 
(300Hz, CDCI3) 7.51{1H, d), 7.42(2H, m), 7.19(1H, dd), 6.76(IH, d), 4.17(2H, s), 
3.06(2H, t), 2.62(2H, t), 1.68(2H, quint.), 1.59(2H, quint.). The maleate salt was 
prepared by lyophilysis of an equimolar solution of the product and maleic acid in 
water/dioxan. 

20 

EXAMPLE 42 

N-/4- (4 (5)-Imidazoyl)butyl]'W - (3-chlorophenyl)methyl-sulfamide 

The title compound was prepared according to the procedure for Example 12, using 

2 5 5-(4-aminobutyl)-l-{A^,A/-dimethylsulfamoyl)-imidazole as the substrate in step a and 

3-chlorobenzyl bromide in step b. The product (Rf 0.26; 1:10:90 
ammonia(880)/methanol/dichloromethane) was obtained as a white solid: NMR 
{300Hz, rf^^DMSO) 11.73(1H, br s), 7.47(1H, d), 7.35(5H, m), 6.88(iH, t), 
6.69(1H. s),4.00(2H,d),2.79(2H,dd),2.45(2H. t), 1.55(2H,m), 1.42(2H.m). The 

3 0 maleate salt was prepared by lyophilysis of an equimolar solution of the product and 

maleic acid in water/dioxan. 
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EXAMPLE 43 

f^-f4-(4(5Hmidazoyl)buryl/-l^''(2-chlorophenyl)meihyl-sul^^ 

The title compound was prepared according to the procedure for Example 12, using 
5 5-(4-aminobutyI)-l-(A^,//-dimethylsulfamoy])-imidazole as the substrate in step a and 
2-chlorobenzyl bromide in step b. The product (Rf 0.26; 1:10:90 
ammonia(880)/methanol/d!chloromethane) was obtained as a white solid: *H NMR 
(300Hz, d^UMSO) 11.75(1H, br s), 7.53(1H, d), 7.47(1H, s), 7.35(4H, m), 
6.95(1H, t), 6.68(1H. s), 4.09(2H, d), 2.83(2H, dd), 2.45(2H, t), l.55(2H, m), 
10 1,46(2H, m). The maleate salt was prepared by lyophilysis of an equimolar solution 
of the product and maleic acid in water/dioxan. 

EXAMPLE 44 

N-/ 4- (4(5Hmidazoyl)butylJ-N ' - (4'iodophenyl)methyl~sulfamid€ 

15 

The tide compound was prepared according to the procedure for Example 12, using 
5-(4-aminobutyI)-l-(A^,A^-dimethylsulfamoyl)-imida201e* as the substrate in step a and 
4-iodobenzyl bromide in step b. The product (Rf 0.24; 1:10:90 
ammonia(880)/methanol/dichloromethane) was obtained as a white solid: NMR 
20 (300Hz, ^/^DMSO) 1L75(1H, br s), 7.67(2H, d), 7.49(1H, s), 7.33(1H, t), 
7.14(2H. d), 6.85(1H, t), 6,70(1H, s), 3.94(2H, d), 2.79{2H, dd), 2.46(2H, t), 
1.55(2H, m), 1.46(2H, m). The maleate salt was prepared by lyophilysis of an 
equimolar solution of the product and maleic acid in water/dioxan. 

25 EXAMPLE 45 

N-/4- (4(5) 'JmidazoyObutylJ'N * - (4-bromophenyl)me(hyl~sulfamide 

Step a. N'f4-(l-(N*\N'*-Dimethylsulfamoyl)imidazol-4-yI)burylJ'N''ien' 
butoxycarbonyl-sulfamide, 5-(4-Aminobutyl)-l-(A^,yV-dimethylsulfamoyl)-imidazole* 
3 0 was converted to the product according to the procedure of Example 12 step a. 

Step b. U'f4-(}-(H'\W'Dimethylsulfamoyl)imidazol'4-yl)butyl)-\^'-(4- 
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bromophenyOmerhyl-N'-ten-butoxycarbonyl-sut/amide (A) . The product from step a 
(500mg, 1.27mmol) was allowed to react with 4-bromobenzyl bromide in the manner 
of Example 12 step b. The crude product mixture was purified by flash column 
chromatography (silica; 50% ethyl acetate/dichloromethane) and gave the product (A) 
(Rf 0.37) as a yellow oil (267mg, 35%) and ;V,Ar'-di-[(4-bromophenyl)methyl]-A'-[4-(l- 

(A?",A^"-dimethylsulfamoyl)imidazol-4-yl)butyl]-A''-rm-butoxycarbonyl-sulfamid<B) 
(Rf 0.56) (220mg, 23%). 



Step c. The product (A) from step b was deprotected according to the procedure of 
' Example 12 step c and the title compound (Rf 0.28; 1:10:90 
ammonia(880)/methanol/dichloromethane) was obtained as a white solid: 'h NMR 
(300H2, d^DUSO) 7.50(3H, m). 7.35(1H, t). 7.28(2H, d). 6.87{1H. t). 6.71(1H, 
s), 3.96(2H, d), 2.78(2H, dd), 2.46(2H. t). 1.55(2H, m), 1.42(2H. m). The maleate 
salt was prepared by lyophilysis of an equimolar solution of the product and maleic 
acid in water/dioxan. Found: C 40.66. H 4.90, N 10.67%; CigHjaBrN^OgS.l.SHjO 
requires: C 40.76, H 4.94, N 10.56%. 

EXAMPLE 46 

^-r'f-(4(5HmidazoyI)butyl]-U'-(4-fluorophenyl)mechyl-sulfamide 

The title compound was prepared according to the procedure for Example 12, using 
5-(4-aminobutyl)-l-(7V.A^-dimethylsulfamoyl)-imidazoIe' as the substrate in step a and 
4-fluorobenzyl bromide in step b. The product (Rf 0.26; 1:10:90 
ammonia(880)/methanol/dichloromethane) was obtained as a white solid: 'h NMR 
(300Hz, d^DMSO) 11.67(1H. br s), 7.46(1H. s), 7.35(3H, m), 7.14(2H, m). 
6.85(1H, t). 6.68(1H. s), 3.97(2H, d), 2.79(2H, dd). 2.46(2H, m). 1.54(2H. m), 
1.45{2H, m). The maleate salt was prepared by lyophilysis of an equimolar solution 
of the product and maleic acid in water/dioxan. Found: C 44.92. H 5.61. N 11.42%; 
C18H23FN4O6S.2.OH2O requires: C 45.18, H 5.69, N 11.71%. 



EXAMPLE 47 

^-f'f-('f(SHmidazoyl)bucylJ-N'-(4-(trifluoromcthyl)phenyl)m^^^ 
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The title compound was prepared according to the procedure for Example 12. using 
5-(4-aminobutyI)-l-(yV,A^-dimethylsulfamoyl)-imida2oIe^ as the substrate in step a and 
4-(trifluoromethyl)benzyI bromide in step b. The product (Rf 0.26; 1:10:90 
ammonia(880)/methanol/dichloromethane) of the three steps was obtained as a white 
5 solid: NMR (300Hz. ^^DMSO) 11.70(1H, br s), 7.68(2H, d), 7.54(2H. d), 
7.44(2H, m), 6.90(1H. t), 6.68(1H, s), 4.09(2H, d), 2.80(2H, dd), 2.45(2H. t), 
1.55(2H, m). 1.45(2H, m). The maleate salt was prepared by lyophilysis of an 
equimolar solution of the product and maleic acid in water/dioxan. Found: C 43.17, 
H4.99, N 10.88%; C19H23F3N4O6S.2.OH2O requires: C 43.18, H5.I5, N 10.60%. 

10 

EXAMPLE 48 

N-/"^- (4 (5)-/niidazoyl)burylJ'N ' - (4-methoxyphenyl)methyl'SulfQmidc 

The title compound was prepared according to the procedure for Example 12, using 
15 5-(4-aminobutyl)-l-(N,7V-dimethylsulfamoyl)-imidazole^ as the substrate in step a and 

4- methoxybenzyl bromide in step b. The product (Rf 0.26; 1:10:90 ammonia(880)/ 
methanol/dichloromethane) was obtained as a white solid: *H NMR (300H2. 
DMSO) 11.70(1H, br s), 7.47(1H. s), 7.22(2H, d), 7.18(1H, t), 6.87(2H, d), 
6.79(1H, t), 6.68(1H, s), 3.90(2H, d), 3.72(3H, s), 2.79(2H, dd), 2.45(2H, t), 

2 0 1.55(2H, m), 1.44(2H, m). The maleate salt was prepared by lyophilysis of an 
equimolar solution of the product and maleic acid in water/dioxan. Found; C 50,19, 
H 5.80, N 12.36%; C19H26N4O7S requires: C 50.21, H 5.77, N 12.33%. 

EXAMPLE 49 

2 5 N-/ 4" (4 (5)-lmidazoyl)bu(yl]-l^ ' - (4-biph€nyl)methyl-sulfamid€ 

5- (4-Aminobutyl)-2-(fm-butyldimethylsilyl)-l-{A^,A^-dimethylsulfamoyl)-imidazolwas 
isolated as a by-product during the preparation of 5-(4-aminobutyI)-l-(/V,A^- 
dimethylsulfamoyI)-imidazole,* in analogous fashion to Example 33. It was converted 

3 0 to the title compound using the procedure for Example 12, using (4- 

chloromethyl)biphenyl as the substrate in step b. Step b was further modified by 
. -r heating the reaction mixture at 50'C for 2h prior to work .up. The product (Rf 0.28; 
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1: 10:90ammonia(880)/ methanol/dichloromethane) was obtained as a white solid: 
NMR (300Hz, d^DMSO) 1 1 .75(1H, br s), 7.63(4H, m), 7.42(5H. m), 7.33(2H, m), 
6.86(1H, I), 6.69(1H, s), 4,03(2H, d), 2.82(2H, dd), 2.46(2H, t), 1.54(2H, m), 
1.45(2H, m). The maleate salt was prepared by lyophilysis of an equimolar solution 
5 of the product and maleic acid in water/dioxan. Found: C 54.71, H 5.87, N 10.80%; 
C24H28N4O6S.I.5H2O requires: C 54.63, H 5.92, N 10.61%. 

EXAMPLE 50 

n-[4-(4(5)-Imidazoyl)butylJ-N ' 'l-naphrhylmcihyl-sulfamide 

10 

The title compound was prepared according to the procedure for Example 12, using 

5-{4-aminobutyl)-2-(/er/-butyldimethyisilyl)-l-(A^,//-dimethylsuIfamoyl)-imidazole 
(Example 49) as the substrate in step a and 2-bromomethyl-naphthaIene in step b. The 
product (Rf 0.24; 1:10:90 ammonia(880)/methanol/dichloromethane) was obtained as 

15 a white solid: 'h NMR (300H2, ^/^-DMSO) 1 1.70(1H, br s). 7.85(4H. m), 7.48(4H, 
m), 7.40(1H, t), 6.88(1H, t), 6.71 and 6.58 (IH, 2x br s), 4. 16(2H, d), 2.83(2H. dd), 
2.43(2H, m), I.53(2H, m), 1.45(2H, m). The maleate salt was prepared by 
lyophilysis of an equimolar solution of the product and maleic acid in water/dioxan. 
Found: C 55.49, H 5.66, N 11.59%; C22H26N4O6S requires: C 55.68. H 5.52, N 

20 11.81%. 

EXAMPLE 51 

N'[4-(4(5Hmidazoyl)butyl]-H'-cyclohexylmethyl'S^^ 

2 5 Step a. (2.)-4-f4-(I,3'Dioxolan'2-yi)but'2'enylJ-J-(mphenylm^^ A 

suspension of [2-(l,3-dioxolan-2-yl)ethyl]triphenylphosphonium bromide (48.54g, 
109mmol) in dry tetrahydrofuran (500ml) was cooled, under an atmosphere of argon, 
to -20"C. /i-Butyl lithium (1.6M in hexanes) (68.3ml, 109mmoi) was added dropwise 
and the solution stirred for a ih. A solution of [l-(triphenylmethyl)imidazoI-4- 

3 0 yHcarbaldehyde"^ (36.80g, I09mmol) in dry tetrahydrofuran (500ml) was added slowly 

dropwise and the reaction mixture stirred at room lemperture for 18h. The reaction 
mixture was concentrated in vacuo, water was added and the mixture filtered through 
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a pad of Celite. The filtrate was extracted with dichloromethane (2x500ml) and the 
combined extracts dried over magnesium sulfate. Filtration and evaporation gave a 
yellow oil. From flash column chromatography (silica; 10-20% ethyl acetate/ hex ane) 
the product was isolated as a yellow oil (19.73g, 42%). 

5 

Step b. 4-[4-(l ,3-Dioxolan'2-yl)buryl]'}-(triphenylmethyl)-imidazole, A solution of 
the product from step a in ethanol was hydrogenated in the presence of a catalytic 
quantity of 10% palladium-on-charcoal at atmospheric pressure and temperature for 
18h. The product was isolated as a colourless oil in quantitative yield. 

10 

Step c. 4-[l'(Tnphenylmethyl)imidazol-4-yl]butan'}-aL A suspension of the product 
from step b (19.8g, 46.6mmol) in a mixture of acetone (300ml) and 2M hydrochloric 
acid (50ml) was stirred at room temperature for 20h. The mixture was neutralised 
with sodium hydrogen carbonate, filtered and the filtrate extracted with 
15 dichloromethane (3x1 00ml). The combined extracts were dried over magnesium 
sulfate, filtered and evaporated to give the product as a colourless oil (16. Ig, 91%), 

Step d. 4-[I'(Triphenylmethyl)imidazol-4-yl]butan-}-oL A solution of the product 
20 from step c (16. Ig, 42.4mmol) in ethanol (300ml) was cooled under an atmosphere 
of argon to O'C. Sodium borohydride (1.57g, 42.4mmol) was added, the mixure 
stirred for 4h and carefully quenched with saturated ammonium chloride. The mixture 
was extracted with dichloromethane (3x 100ml). The combined extracts were dried 
over magnesium sulfate, filtered and evaporated to give a white solid, which was 

2 5 dissolved in a 5 % methanol/dichloromethane and preciptated with diethyl ether. Thus, 

the product was isolated as a colourless crystalline solid (9,34g, 58%). 

Step e. hl'icTt'Butoxycarbonyl'N*-cyclohexylmethyl-sulfamide. 
Cyclohexylmethylamine was converted to the product using essentially the procedure 

3 0 described in step a of Example 12. 

Step f , N'ien-Buioxycarbonyl- N-[4-fl - (iriphenylmethyl)imidazol-4-yl]buryl]-^ ' - 
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cyclohexyimethyl-sulfamide. To a solution of the product from step d (764mg, 
2.00mmol), the product from step e (642mg, 2.20mmo!) and triphenylphosphine 
(576mg, 2-20mmoI) in dry tetrahydrofuran (20ml). under an atmosphere of argon, was 
added over lOmin a solution of diethylazodicarboxylate (383mg, 2.20mmol) in dry 
tetrahydrofuran (5ml). The mixture was stirred for 2h, the solvent evaporated and the 
residue purified by flash column chromatography (silica; 30% ethyl 
acetate/dichloromethane). Thus, the product was isolated as a colourless foam 
(800mg, 60%). 

Step g. A solution of the product of step f (800mg, 1.20mmol) in a mixture of 
ethanol (15ml) and 2M hydrochloric acid (5ml) was heated at reflux for 2h, The 
solvent was evaporated and the residue purified by flash column chromatography 
(silica; 1: 10:90 ammonia(880)/ methanol/dichloromethane). Thus, the title compound 
(Rj- 0.28) was isolated as a white solid (184mg, 49%), The maleate salt was prepared 
by lyophilysis of an equimolar solution of the product and maleic acid in 
water/dioxan: *H NMR (300H2, ^/^DMSO) 8.87{1H, s), 7.36(IH, s), 6.70(lH.'t), 
6.02(1H. s), 2.80(2H, dd), 2.61(4H, m), 1,63(7H, m), 1.44(3H, m), 1.13(3H, m), 
0.83(2H, m). 

EXAMPLE 52 

^-[4'(4(5)-lmidazoyl)butyl]-N'-adamam-l'ylmethyl-sul^ 

The title compound was prepared according to the procedure for Example 51. using 
1 -adamant- 1-ylmethylamine as the substrate in step e. The product (Rf 0.32; 1:10:90 
ammonia(880)/methanol/dichloromethane) was obtained as a white solid: NMR 
(300Hz. ^^DMSO) il.66(lH. br s), 7.45(1H. s). 6.70{1H, br s). 6.66(1H, t), 
6.57(1H. t), 2.78(2H, m). 2.48(4H, m), 1.91(3H, s), l.56(8H, m), 1.44(8H. m). 
The maleate salt was prepared by lyophilysis of an equimolar solution of the product 
and maleic acid in water/dioxan. 

EXAMPLE 53 

^~[3-(4(5Hrnidazoyl)propyl]-2-(4-chlorophenyi)ethanesulfonamide 
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Step a . N-f3'{I-(triphenylmethyl)imidazoyl-4-yl)propylJ-2'(4' 
chlorophenyl)ethanesulfonamide. 4-{3-Aminopropyi)-I-(triphenylmethyl)-imidazole 
(Example 14 step b) (500mg, l.Olmmol) and 2-(4-chlorophenyl)ethanesulfonyl 
chloride (prepared essentially as Example 4 step a) (266mg, l.Olmmol) were reacted 
5 together in the presence of triethylamine (ISS^tl, 1.94mmol) according to the 
procedure of Example 9 step a. The product was isolated as a colourless foam 
(494mg, 86%). 

Step b. The product from step a (494 mg, 0.87mmol) was deprotected according to 
10 the procedure of Example 17 step d and the title compound was isolated as a white 
solid (154mg, 54%): NMR (300Hz, d^M^OH) 7.66(1H, s), 7.38(2H, d), 

7.63{2H, d). 6.90(1H, s), 3.37(2H, m);3.14(4H, m), 2.74(2H, t), 1.94(2H. quint.). 
Found C 51.25, H 5.61, N 12.72%. CuH,8ClN302S requires C 51.29, H 5.53, N 
12.82% 

15 

EXAMPLE 54 

N-/5- (4 (5)-lmidazoyl)pentyl]'2' (4'Chlorophenyl)ethanesulfonamide 

Step a . N-/J- (2- (\^n-Butyldimethylsilyl)-} - ' , N ' -dimethylsulfamoyl)imidazol'4- 
20 yl)p€ntyl]'2-(4-chlorophenyl)ethanesulfonamide, 5-(5-Aminopentyl)-2-(/err- 
butyldimethylsilyl)-l-(^,^-dimethyIsulfamoyI)-imidazolewas isolated as a by-product 
during the preparation of 5-(5-aminopentyl)-l-(yV,A^-dimethylsuIfamoyl)-imidazole,' in 
an<ilogous fashion to Example 33. It was allowed to react with 2-(4- 
chlorophenyl)ethanesulfonyI chloride (prepared essentially as Example 4 step a) in the 
2 5 manner of Example 9 step a. The product was obtained as a yellow oil. 

Step b. The product from step a (494 mg, 0.87mmol) was deprotected according to 
the procedure of Example 12 step c and the title compound was isolated as a white 
solid (227mg, 92%): *H NMR (300Hz, J^MeOH) 7.58(IH, s), 7.34(2H, d), 
30 7.29(2H, d), 6.80(1H, s), 3.31(2H, m), 3.09(4H, m), 2.63(2H, m), 1.70(2H. m), 
1.60(2H, m), 1.44(2H, m). Found C 54.04, H 6.27, N 11.55%. Cj^Hj^ClNjO^S 
requires C 54.00, H 6.23, N 11.83% 
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EXAMPLE 55 

N-/4- (4(5}'lmidazoyl)butyl]-2- (4-chlorophenyl)cthanesulfonaniide 

The title compound was prepared according to the procedure for Example 54, using 
5 5-(4-aminobutyl)-i-(N,/V-dimethylsulfamoyI)-imidazole^ as the amine component in 
step a. The product was obtained as a white solid: NMR (300H2, CDCI3) 
7.56(1H, s), 7.30(2H, dd), 7.16(2H, d), 6.78(1H, s), 4.55 (Ih br s), 3.25(2H, m), 
3.09(4H, m), 2.64(2H, t), 1,72(2H, quint.), 1.58{2H, quint,)- Found C 52.52, H 
5.92, N 12.11%. C,5H2oClN302S requires C 51.70, H 5.90, N 12.29% 

10 

EXAMPLE 56 

N-Z'J- (4(5)-lmidazoyl)propyl/-N ' -2-(4-chiorophenyl)ethyl~$ulfamide 

Step a. f^-i&n-Biuoxycarbonyl-N*-2'(4-chlorophenyl)ethyl'Su/famide. 2-(4- 
15 chlorophenyl)ethylamine was converted to the product using essentially the procedure 
described in step a of Example 12. 

Step b. NAen-Buroxycarbonyl-N-[3-[J-(triphenylmethyl)imidazol-4-ylJpropylJ' 
N*'2-(4-chlorophenyl)€thyl-sulfamide. The product from step a and 3-[l- 
20 (triphenylmethyl)imidazol-4-yl]propan-l-oi'' were allowed to react together under the 
conditions of Example 51 step f. The product was isolated as a white foam. 

Step c. The product from step b was deprotected according to the procedure of 
Example 12 step c and the title compound was isolated as a white solid: NMR 
25 (300Hz, d^McOU) 7.58(1H, s), 7.28(4H, m), 6.82(1H, s), 3.20(2H, t). 2.86(4H, 
m), 2.64(2H, t), I.83(2H, quint.). The maleate salt was prepared by lyophilysis of 
an equimolar solution of the product and maleic acid in water/dioxan. Found C 
46.87, H 5.14, N 12.36%. C.gHjaClN^OeS requires C 47.11, H 5.05, N 12.21% 

3 0 EXAMPLES? 

U-f4- (4(5)-Imidazoyl)butyl]-n ' -2- (4-chlorophenylJethyI-sul/amide 
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The title compound was prepared according to the procedure for Example 56, using 
4-[l-(tripheny]methyl)imida2ol-4.yl]butan-l-ol (Example 51 step d) in step b. The 
product was obtained as colourless oil: 'h NMR (300H2, d^M^OH) 7.53(1H, s). 
7.24(4H, m), 6.75(1H, s), 3.15(2H, t), 2.83(4H, m). 2.57(2H, t). 1.57(4H, m). The 
5 maleate salt was prepared by lyophilysis of an equimolar solution of the product and 
maleic acid in water/dioxan. Found C 48.28, H 5.44, N 1 1.62%. C.^H^jClN.O^S 
requires C 48.25, H 5.33, N 11.85% 

EXAMPLE 58 

1 0 N-f 6-(4(5Hniidazoyl)hexylJ-\<' - (4-bromophenyl)methyl'Su!famide 

The title compound was prepared according to the procedure for Example 12, using 
5-(6-aminohexyl)-l-(A^,A^-dimethyIsulfamoyl)-imida2ole'as the substrate in step a and 
4-bromoben2yl bromide in step b. The product was obtained as a white solid: *H 
15 NMR (300Hz, ^^DMSO) 7.52{3H, m), 7.37(IH, t), 7.31(2H, d), 6.86(1H, t), 
6.70(1 H, s), 3,99(2H, d), 2.77(2H, dd), 2.48(2H, t), I.55(2H, m), 1.41(2H, m), 
1.28(4H, m). The maleate salt was prepared by lyophilysis of an equimolar solution 
of the product and maleic acid in water/dioxan. Found C 44.92, H 5. 17, N 10.58%. 
C2oH27BrN406S requires C 45.20, H 5.12, N 10.54% 



20 



EXAMPLE 59 

^-[6'(4(5Hmidazoyl)hexyl]-^''(4'fluorophenyl)methyl'Su^ 

The title compound was prepared according to the procedure for Example 12, using 
25 5-(6-aminohexyl)-l-(/V,N-dimethylsulfamoyl)-imida2ole'as the substrate in step a and 
4-fluorobenzyI bromide in step b. The product was obtained as a white solid: *H 
NMR (300H2, d^UMSO) 11.50(1H, br s), 7.48(1H, s), 7.35(3H, m), 7.16(2H, m), 
6.86(1H. t), 6.70(1H, s), 4.00(2H, d), 2.78(2H, dd), 2.48(2H, t), 1.55(2H, m), 
1.42(2H, m), 1.28(4H, m). The maleate salt was prepared by lyophilysis of an 
3 0 equimolar solution of the product and maleic acid in water/dioxan. Found C 51.25, 
H 5.79, N 11.72%. CjoH^^FN^O^S requires C 51.05, H 5.78, N 11.91% 
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EXAMPLE 60 

N-/<5- (4(5Hmidazoyl)hexyl]-N ' - (4^ (triJluoromethyl)phcnyl)methyl-sulfamide 

The title compound was prepared according to the procedure for Example 12, using 
5 5-(6-aminohexyl)-l-(jV,//-dimethylsulfamoyI)-imidazoIe^s the substrate in step a and 
4-(trifluoromethyI)benzyl bromide in step b. The product was obtained as a white 
solid: NMR (300H2, ^^DMSO) n.70(lH, br s), 7.70(2H, d), 7.58(2H. d), 
7.49(1H, s), 7.47(1H, s), 6.91(1H, t), 6.70(1H, s), 4.12(2H, d), 2.78(2H. dd)! 
2.48(2H, t), L54(2H, m), l.41(2H, m), 1.27(4H, m). The maleate salt was prepared 
10 by lyophilysis of an equimolar solution of the product and maleic acid in 
water/dioxan. 

EXAMPLE 61 

^-l6-(4(5)-Imidazoyl)hexyl]-^'-(4-iodophenyl)methyl-suIfamide 



15 



The title compound was prepared according to the procedure for Example 12, using 
5-(6-aminohexyl)-l-(Ar.MdimethylsuIfamoyl)-imida2ole'as the substrate in step a and 
4-iodobenzyl bromide in step b. The product was obtained as a white solid: 'h NMR 
(300Hz, d^DMSO) 11.75(1H. br s), 7.67(2H, d), 7.45(1H, s), 7.33(1H, t), 
20 7.14(2H. d), 6.82(1H. t), 6.67(1H, s), 3.94(2H, d), 2.74(2H, dd), 2.46(2H. t), 
1.52(2H, m), 1.37(2H. m). 1.25(4H, m). The maleate salt was prepared by 
lyophilysis of an equimolar solution of the product and maleic acid in water/dioxan. 
Found C 41.62, H 4.75. N 9.59%. C,^„WfiS requires C 41.53, H 4.71, N 
9.69% 



25 



EXAMPLE 62 

^-[6-(4(5)-Imidazoyl)hexyl]-U'-(4-biphenyl)methyl-sulfamide 



The Utle compound was prepared according to the procedure for Example 49, using 
30 5-(6-aminohexyl)-l-{A^,A^dimethylsulfamoyI)-imidazole.' The product was obuined 
as a white solid: 'h NMR (300Hz, dg-UUSO) 11.75(1H, br s), 7.62(4H, m). 
7.42(5H, m), 7.33(2H, m), 6.83(1H, t). 6.66(1H, s), 4.03(2H, d), 2.78(2H, dd). 
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2.44{2H, t), 1.51(2H, m), 1.38(2H, m), l.26(4H, m). The maleate salt was prepared 
by lyophilysis of an equimolar solution of the product and maleic acid in 
water/dioxan. 

5 EXAMPLE 63 

N-f5-(4(5)-Imidazoyl)penrylJ'N*'(4-([nfluorome£hyl)phenyl)me(hyi-su^ 

The title compound was prepared according to the procedure for Example 12, using 
5-(5-aminopentyl)-2-(/m-butyldimethyIsilyl)-l-(A^,N-diniethylsulfamoyl)-imidazole 
10 (Example 54 step a) as the substrate in step a and 4-(trifluoromethyI)ben2yl bromide 
in step b. The product was obtained as a white crystalline solid; NMR (300Hz, 
^^MeOH) 7.62(2H, d), 7.56(3H, m), 6.75(1H, s), 4.40(2H, s). 2.92(2H, t), 
2.57(2H, t), 1.63{2H, quint.), 1.55(2H, quint.). l-38(2H, m). 

15 EXAMPLE 64 

N-f5- (4 (5)'Imidazoyl)pentyiJ-N ' - (4'bromophenyl)methyl-sulfamide 

The title compound was prepared according to the procedure for Example 12, using 
5-(5-aminopentyl)-2-(/m-butyldimethylsilyl)-l-(A^,Ar-dimethylsuIfamoyl)-imidazole 
2 0 (Example 54 step a) as the substrate in step a and 4-bromoben2yl bromide in step b. 
The product was obtained as a white crystalline solid: *H NMR (300Hz, ^^^MeOH) 
7.53(1H. s). 7.47(2H, d), 7.28(2H, d). 6.75{1H, s), 4.08(2H, s), 2.90(2H, t), 
2.57(2H, t). 1.63(2H. quint.), 1.50(2H, quint.), 1.38(2H, m). 

2 5 EXAMPLE 65 

N-/5- (4(5)-Imidazoyl)pencylJ-N ' - (4-fluorophenyl)methyl~sulfamidc 

The title compound was prepared according to the procedure for Example 12, using 
5-(5-aminopentyl)-l-(7V.N-dimethylsulfamoyl)-imida2ole^as the substrate in step a and 

3 0 4-fluorobenzyl bromide in step b. The product was obtained as a white solid: 

NMR (300Hz, i/^MeOH) 7.54(1H, s), 7.37(2H, dd), 7,04(2H, t), 6.75(1H, s), 
4.09(2H, s), 2.90(2H, t), 2.50(2H, t), l.64(2H, quint.), 1-52(2H, quint.), 1,37(2H, 
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m). 

EXAMPLE 66 

f^-f5-(4(5)-Imidazoyl)pentylJ-N*-(4-iodophenyl)meihyi'Sulf^ 

The title compound was prepared according to the procedure for Example 12, using 
5-(5-aminopentyl)-l-{//,A^-dimethyIsulfamoyI)-imidazole^as the substrate in step a and 
4-iodobenzyl bromide in step b. The product was obtained as a white solid: NMR 
(300Hz, d^McOH) 7.67(2H, d), 7.54(1H, s), 7.16(2H, d), 6.76(1H, s), 4.06(2H, s), 
2.89(2H, t), 2,58(2H, t), 1.63(2H, quint.), 1.50(2H, quint.), 1.36(2H, m). 

EXAMPLE 67 

N, N ' -Di-f (4-bromophenyl)meihylJ-^-f4' (4(5)-imidazoyl)butyl]-sulfamide 

MA^'-Di-[(4-bromophenyl)methyl]-A^-[4.(I-(A^'\A^''-dimethylsulfamoyl)imida20l-4- 
yl)butyl]-A^'-fm-butoxycarbonyl-sulfamide(Example 45, step b, product (B)) was 
deprotected according to the procedure of Example 12 step c and the title compound 
(Rf 0.45; 1: 10:90 ammonia(880)/methanol/dichloromethane) was obtained as a white 
solid: NMR (300Hz, CDCI3) 7.43(5H, m), 7.16(4H, d), 6,68(IH, s), 4.27(2H, 
s), 4.I2(2H, s), 3.13(2H, t), 2.53(2H, m), 1.53(4H, m). The maleate salt was 
prepared by lyophilysis of an equimoiar solution of the product and maleic acid in 
water/dioxan. Found C 44.62, H 4.29, N 8.35%. C^iH^gBr^N.O.S requires C 44.66, 
H 4,20, N 8.33% 

EXAMPLE 68 

^'-f'f'Chlorophenyl)meshyl'N,N'-dimerhyl'N-f4-(4(5)-imi^^ 

Step a. N,N'-Dimechyl-l^-f4-(I-(U'\U'''dimefhylsulfamoyl)M^ 
i^n-butoxycarbonyl'Sulf amide, A solution of A^-/4-(l-(A^", A^"- 

dimethyIsulfamoyl)imidazol-4-y!)butyl]-iV'-fm-butoxycarbony)-suIfamide(Example45 
step a) (686mg, L67mmol) and iodomethane (218m1» 3.50mmol) in dry N.N- 
dimethylformamide (4ml) was cooled under an atmosphere of argon to O'C. Sodium 
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hydride (I47mg, 3.67mmol) was added and the reaction mixture was stirred and 
allowed to warm to room temperature overnight. The reaction was quenched with 
brine and extracted with ethyl acetate (2x50ml). The combined extracts were washed 
three times with water, dried over magnesium sulfate, filtered and evaporated to give 
5 a yellow oiL Flash column chromatography (silica; 0.5:5:95 
ammonia(880)/methanol/dichloromethane) afforded the product as a colourless oil 
(356mg, 48%). 

Step b. t^yN'-Dime{hyl'N'f4-(]-(N'\N''-dimethyIsulfamoyi)imidaz 
10 sulfamide. A solution of the product from step a (352mg, O.SOmmol) in 
trifluoroacetic acid (1ml) was stirred for 30min and the acid evaporated. The residue 
was dissolved in dichloro methane, neutralised with saturated sodium hydrogen 
carbonate solution and extracted with dichloromethane (3xlOml). The combined 
extracts were dried over magnesium sulfate, filtered and evaporated to give the 
15 product in quantitative yield as a colourless oil (271 mg). 

Step c . r^'-(4- Chloroph€nyl)methyl-n , N ' -dimethyl-r^-{4- (I-fN'\N*'- 
dimethylsulfamoyl)imidazol-4-yl)butyl]-sulfamide. The product from step b (315mg, 
0.93mmol) was alkylated with 4-chlorobenzyl bromide according to the procedure of 
20 Example 12 step b. Flash column chromatography (silica; 0.5:5:95 
ammonia(880)/methanol/dichloromethane) afforded the product as a pale yellow oil 
(325mg, 75%). 

Step d. The product from step c (325mg, 0.70mmol) was deprotected according to 

2 5 the procedure of Example 12 step c and the title compound was obtained as a white 

solid (8img, 32%): NMR (300Hz, CDCI3) 7.55(1H, d), 7.33(2H, dd), 7.26(2H, 
dd), 6.78(1H, s), 4.26(2H, s), 3.24(2H, t), 2.81(3H, s), 2,65(5H, m), 1.68(4H, m). 
The maleate salt was prepared by lyophilysis of an equimolar solution of the product 
and maleic acid in water/dioxan. Found C 49.04, H 5.73, N 11.39%. 

3 0 C20H27CIN4O6S requires C 49.33, H 5.59, N 11.51% 

EXAMPLE 69 
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N'-(4- Chlorophenyl)methyl'l^-f4- (4(5Hmidazoyl)butylJ-N-methyl-sulfQmidc 

Step a. ^'-(^-Chiorophenyl)meihyl-N-l4-{I-(N'\N''-dimeth^^^ 
yl)butyl)'N'-i^Ti-butoxycarbonyl'Sulfamide. 5-{4- Aminobutyi)- 1 .(//,/V- 

5 dimethylsulfamoyO-imidazole* was converted to the product in analogous fashion to 
Example 12 steps a and b. 

Step b. ^'-(4-Chlorophenyl)methyl-n-f4-(}~(U'\N' '-dimethylsulfamoyl)imidazol-4- 
yi)buryl/~N'methyl'N'<tn-butoxycarbonyl~sulfami^^ The product from step a 
0 (3I0mg, 0.58mmol) was methylated according to the procedure of Example 68 step 
a. The product was obtained as a pale yellow oil (309mg, 97%). 

Step c. The product from step b (325mg, 0.70mmol) was deprotected according-to 
the procedure of Example 12 step c and the title compound was obtained as a white 
5 solid (80mg, 42%): NMR (300Hz, CDCI3) 7.50(1H, s), 7.32{4H. m). 6.77(1H, 
s). 4.17(2H, s), 3.18(2H, t), 2.77(3H, s), 2.64(2H, t), 1.66(4H, m). The maleate salt 
was prepared by lyophilysis of an equimolar solution of the product and maleic acid 
in water/dioxan. Found C 48.33, H 5.41, N 11.56%. C,9H23C1N40,S requires-C 
48.25, H 5.33, N 11.85% 

EXAMPLE 70 

^''(^'Chloroph€nyl)methyl'N'[4-(4(5HmidazoyO^^ 

Step a. r<'-(4-Chlorophenyl)mefhyl~N-f4~(I-(N'\!<' ' -dimethylsulfamoyl}imidazol-4~ 
yl)butyl]'sulfamide. The /e/r-butoxycarbonyl group of A^'-(4-chlorophenyl)methyI-A^- 

[4-{l-(A^'^A^'^dimethylsulfamo>l)imidazoI-4-yl)butyl]-A^Vm-butoxycarbonyl-suIfamide 
(Example 10) (414mg, 0,77mmol) was removed according to the procedure of 
Example 68 step b. The product was obtained as a white solid (290mg, 86%). 

Step b. ^*'(4-Chlorophenyl)methyl'N-[4-(]-(U'\N''-dimethylsul^^^ 
yl)butyl]-N''methyl-5ulfamide, The product from step a {290mg, 0.66mmol) was 
methylated according to the procedure of Example 68 step a, using iodomethane 



wo 97/29092 




PCT/GB97/00358 



48 

(43^1, 0.69mmol) and scxiium hydride (28mg, 0.70mmol). The product was obtained 
as a colourless oil (49mg, 17%). 

Step c. The product from step b (49mg, 0. 1 Immol) was deprotected according to the 
5 procedure of Example .12 step c and the title compound was obtained as a colourless 
oil (22mg, 58%): *H NMR (300Hz, CDCI3) 7.56(1H, s), 7.32(2H, dd), 7.26(2H, 
dd), 6.76(1H, s), 4.26(2H, s), 3.09(2H, t), 2.68(3H, s), 2.64(2H, t), 1.71(2H, m), 
1.61(2H, m). The maleaie salt was prepared by lyophilysis of an equimolar solution 
of the product and maleic acid in water/dioxan. Found C 48.36, H 5.52, N 11.61%. 
10 CHzjClN^OftS requires C 48.25, H 5.33, N 11.85% 

EXAMPLE 71 

(^)-(-^)'^~[2-(4(5Hmidazoyl)']-methyl-ethyl]'2-naphthalenesulfo 

15 The title compound was prepared according to the procedure of Example 3 using (/?)- 
of-methyl-histamine as the amine component. The product (Rf 0.18; 1:10:90 
ammonia(880)/methanol/dichloromethane) was obtained as a white foam: NMR 
(300H2, CDCI3) 8.42(1H, br s), 7.93(3H, m), 7.80{1H, m), 7.57{2H, m), 7.52(1H, 
s), 6.72(1H, s), 3.61{1H, m), 2.72(1H. dd). 1.57(1H, dd), 1.11(3H, d); 

20 [aJD = +41.8' (c=0.91, 1:9 methanol/dichloromethane). The maleate salt was 
prepared by lyophilysis of an equimolar solution of the product and maleic acid in 
water/dioxan. Found: C 55.36, H 5.08, N 9.40%; C20H21N3O6S requires: C 55.67, 
H 4.90, N 9.37%. 

25 EXAMPLE 72 

^'f2'f4(5)'Imidazoyl)Arzns-cycIopropylJ-2-naphthalenesui/onamide 

Step a . 2'(I-(T riphenylmethyl)imidazoyl-4-yl)<T2s\^-cyclopropylamine, [2-( 1 - 
(Triphenylmethyl)imida2oyl-4-yl)-rra/w-cyclopropyl]-carbamic acid iy?-(2-naphthyl)- 
3 0 ethyl ester was prepared according to Burger's synthesis of the corresponding ethyl 
ester using /?-(+)-2-naphthyl ethanol.^ It was dissolved in 1:1 
methanol/tetrahydrofuran and was hydrogenated in the presence of a catalytic quantity 
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of 10% palladium-on-charcoal at atmospheric pressure and temperature for 18h. 
Filtration and evaporation of the reaction mixture afforded the amine product. 

Step b. ^'f2-(]-(Triphenylmethyl)imidazoyl'4-yl)-irdins-cyclopropyl]'2- 
5 naphthalenesulfonamide was prepared by the reaction between the product from step 
a and 2-naphthalenesulfonyI chloride according to the procedure of Example 6 step a. 

Step c. The product from step b was deprotected according to the procedure of 
10 Example 17 step d and the title compound (R^- 0.26; 1:10:90 
ammonia(880)/methanol/dichloromethane) was isolated as a white foam: *H NMR 
(300H2, CDCI3) 8.44(IH, s), 7.92(3H, m), 7,84(1H, dd), 7.62(2H, m), 7.47(1H, s), 
6.72(1H, s), 2.48(1H, m), 2.15(1H, m), 1.27(1H, m), 1.21(1H, m). 

15 EXAMPLE 73 

3'(4f5Hmidazoyl)-2S-(2'naphrhalene)sulfonamino -propionic acid methyl ester 

Step a. 3-(}~(Triph€nylmethyl)imidazoyl'4'yl)-2S-(2-naphthalene)sulfon^ - 
propionic acid methyl ester. To a solution of triphenylmethylhistidine methyl ester 

20 hydrochloride (488mg, l.OOmmoI) and triethylamine (304^1, 2.20mmol) in dry 
dichloromethane (20m!), under an atmosphere of argon, was added 2- 
naphthalenesulfonyl chloride (238mg, KOSmmoI). The solution was stirred for Ih, 
washed with water (2x20ml), dried over magnesium sulfate, filtered and evaporated. 
The residue was recrystallized from 1:2 ethyl acetate/hexane to afford the product as 

2 5 a white solid (438mg, 73%). 

Step b. The product from step a (550mg, 0.91mmol) was deprotected according to 
the procedure of Example 17 step d and the title compound (R^ 0.32; 1:10:90 
ammonia(880)/methaiiol/dichloromethane) was isolated as a white solid (114mg, 
30 35%): 'h NMR (300H2, ^^^DMSO) 11.75(IH, br s), 8.45(1H. d), 8.28(1H. d), 
8.09(1H, dd), 8.02(2H, t), 7.68(3H, m), 7.39(1H, d), 6.72(1H, s), 4.08(1H, dd), 
3.2 1 (3 s), 2.76(2H, m). The maleate salt was prepared by lyophi lysis of an 
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equimolar solution of the product and maleic acid in water/dioxan. 
EXAMPLE 74 

N-fJS-Hydroxyme{hyl'2'(4(5)'imidazoyl)eihylJ-2-naphchal€nesuIf^^ 

5 

Step a. N-f]S-Hydroxym€(hyl'2-(I-(iriphcnylmethyl)imidazoyl-4'yl)€thy^ 
naphthalenesulfonamide. To a solution of the product from Example 73 step a 
(438mg, 0.73mmol) in methanol (6ml) and tetrahydrofuran (12ml) was added, with 
stirring, a mixture of sodium borohydride (378mg, lO.Ommol) and lithium chloride 
10 (420mg, lO.Ommol) in small portions over several hours. The mixture was 
concentrated in vacuo and partitioned between ethyl acetate and water. The organic 
layer was washed with brine, dried over magnesium sulfate and evaporated to give the 
product as a white foam (305 mg, 73%). 

15 Step b. The product from step a (300mg, 0.52mmol) was deprotected according to 
the procedure of Example 17 step d and the title compound (Rf 0.32; 1:10:90 
ammonia(880)/methanol/dichloromethane) was isolated as a white solid (56mg, 33%): 
NMR (300H2, d^UUSO) 8.34(1H, s), 8.09(1H, d), 8.00(2H, m), 7.67(3H, m), 
7.41(1H, d), 6.69(1H, s), 3.25(3H. m), 2.64(1H, dd), 2.46(1H, m). The maleate salt 

20 was prepared by lyophilysis of an equimolar solution of the product and maleic acid 
in water/dioxan. 

EXAMPLE 75 

3- (4 (5)-Imidazoyl)-2S-(2-naphthalen€)sulfonammo -propionic acid 

25 

Step a . 3-(l'(T riphenylmethyl)imidazoyl'4-yl)-2S- (2-naphihalene)sulfonamino - 
propionic acid. To a solution of triphenylmethylhistidine (398mg, l.OOmmol) and 
triethylamine (304^1, 2.20mmol) in dry dichloromethane (20ml), under an atmosphere 
of argon, was added 2-naphthaIenesulfonyl chloride (238mg, 1 .05mmol). The solution 
3 0 was stirred for Ih and water (20ml) was added. Dilute acetic acid was added until 
pH5 was reached. The mixure was shaken. The organic layer was washed with 
brine, dried over magnesium sulfate and evaporated to give the product as a pale 
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yellow solid (486mg, 83%). 

Step b. A solution of the product from step a (486mg, 0.83mmol) in trifluoroacetic 
acid (5ml) was stirred for 18h and the solvent evaportated. The residue was triturated 
5 with diethyl ether and the resultant white solid recrystallized from propan-2-ol/diethyl 
ether. The trifluoroacetic acid salt of the title compound (R^ 0.07; 20% 
methanol/dichloromethane) was isolated as a white solid (115mg, 30%): NMR 
(300H2, d^UMSO) 8.30{IH, d), 8.00(4H, m), 7.68(3H, m), 6.98(IH, s), 4.06(1H, 
dd), 2.93(iH, dd), 2.81(2H, dd). Found: C 47.08, H 3.59, N 9.20%; 
CigHi^FjNjOgS requires: C 47.06, H 3.51, N 9.15%. 

EXAMPLE 76 

^'l5'(4(5)'Jmidazoyl)pentyl]-N'~a-hydroxyethyl)-sulfamid€ 

15 Step a. N-f5'(2-acn-butyldimethyisiiylJ-]-{N, ' 'N' ' 'dimethylsulfamoyl)imidazol-4- 
yl)pentyl]-N''(2-hydroxyethyl)-sulfamid€, 5-(5-Aminopentyl)-2-(rcr/. 
butyldimethylsilyl)-l-(A^,Mdimethy]sulfamoyl)-imidazole (Example 54 step a) and 2- 
bromoethanol were allowed to react with chlorosulfonyl isocyanate according to the 
procedure of Example 12 step a, A solution of the resultant compound in ethanol was 

2 0 treated with 2M sodium hyroxide (2 equivalents) solution and heated at reflux for 
2min and the solvent was evaporated. Water was added to the residue and the mixture 
extracted with dichloromethane. The organic layer was dried over magnesium sulfate, 
filtered and evaporated. The residue was purified by flash column chromatography 
(silica; 2-4% methanol/dichloromethane) and the product was isolated as a colouriess 

2 5 oil. 

Step b. The product from step b was deprotected according to the procedure of 
Example 12 step c. The title compound (R^ 0.35; 1:10:90 
ammonia(880)/methanol/dichloromethane)was obtained as a colourless oil: 'h NMR 

3 0 (300Hz, ^^DMSO) 11.70(1H, br s), 7.46(1H, s), 7.10(IH, t), 6.87(1H, t), 6.68(1 H, 

s), 3.60(2H, t), 3.12(2H, dd), 2.79(2H, dd), 2.46(2H, t), L61(2H, quint.), 1.46(2H, 
quint.), 1.37(2H, quint.). 
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EXAMPLE 77 

N-f4-(4(5)-Imidazoyl)burylJ- (4-bromophcnyl)methanesulfonamide 

The title compound was prepared according to the procedure for Example 9, using 5- 
5 (4-aminobuiyl)-l-(N,A^-dimethy!sulfamoyl)-imidazole* and (4- 
bromophenyl)methanesulfonyl chloride (prepared essentially as Example 4 step a) as 
the substrates in step a. The product of the two steps was obtained as a white solid: 
NMR (300Hz, ^^^DMSO) 7.56(1H, s), 7.47(2H, d), 7.30(2H, d), 7.04(1 H, t), 
6.69(1H, s), 4.28(2H, s). 2.87(2H, dd), 2.46(2H, m), L53(2H, quint.), 1.41(2H, 
10 quint.). The maleate salt was prepared by lyophilysis of an equimolar solution of the 
product and maleic acid in water/dioxan. 

EXAMPLE 78 

N'/4-(4(5)'Imidazoyl)buryl]'(4-rnJIuoromechyiphenyl)m€thanesulfo^ 

15 

The title compound was prepared according to the procedure for Example 9, using 5- 
(4-aminobutyl) - 1 -(//, yV-di methyl su 1 famoyl)- imidazole^ and (4- 
trifluoromethylphenyl)methanesulfonyl chloride (prepared essentially as Example 4 
step a) as the substrates in step a. The product was obtained as a white solid: 
2 0 NMR (300H2, ^/^-MeOH) 7.67(2H, d), 7.60(2H, d), 7.55(1H, s), 6.76(1H, s), 
4.39(2H, s), 3,00(2H, t), 2.57(2H, t), i.64(2H, quint.), 1.48(2H, quint.)- The 
maleate salt was prepared by lyophilysis of an equimolar solution of the product and 
maleic acid in water/dioxan. 

2 5 EXAMPLE 79 

N-f4'(4(5)-Imidazoyl)buiylJ- (4-Jluoromethylph€nyl)methanesulfonQmide 

The title compound was prepared according to the procedure for Example 9, using 5- 
(4-aminobutyl)- I-(A^, A^-dimethylsulfamoyl)-imidazole^ and (4- 

3 0 fluoromethyl phenyl) methanesulfonyl chloride (prepared essentially as Example 4 step 

a) as the substrates in step a. The product was obtained as a white solid: NMR 
(300Hz, J^DMSO) 7.47(1H, s), 7.39(2H, dd). 7.18(2H, t), 7.01(IH, t), 6.69(1H, 
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s), 4.28(2H, s), 2.86(2H, dd), 2.48(2H, m), 1.52{2H, quint.), 1.42(2H, quint.). The 
maleate salt was prepared by lyophilysis of an equimolar solution of the product and 
maleic acid in water/dioxan. 

5 EXAMPLE 80 

(4(5)-Imidazoyl)burylJ'N ' - (J R-phenylethyl) -su If amide 

The title compound was prepared according to the procedure for Example 51, using 
(/?)-( +)-a-methylbenzylamine as the substrate in step e. The product (Rf 0.24; 
10 1 : 10:90 ammonia(880)/methanol/dichloromethane) was obtained as a white solid: *H 
NMR (300Hz, d^DMSO) I L80(1H, br s), 7.47(1H, s), 7.28(5H, m), 7.21(1H, dd), 
6.66(IH, s), 6.65(1H, t), 4.29(IH, m), 2.65(2H, m), 2.40(2H, t), 1.47(2H, m), 
1.41(3H, d), 1.36(2H, m). The maleate salt was prepared by lyophilysis of an 
equimolar solution of the product and maleic acid in water/dioxan. 

15 

EXAMPLE 81 

N-f4-(4(5)-/midazoyi)burylJ-N'-(lS'phenylethyl)-sulfamide 

The title compound was prepared according to the procedure for Example 51, using 
2 0 (5)-(+)-cif-methylbenzylamine as the substrate in step e. The product (Rf 0.24; ^ 
1:10:90 ammonia(880)/methanol/dichloromethane) was obtained as a white solid: 
NMR (300Hz, d^DMSO) 11.80(1H. br s), 7.47(1H, s), 7.28(5H. m), 7.21(1H, dd), 
6.66(1H, s), 6.65(1H, t). 4.29(1H, m), 2.65(2H, m), 2.40(2H, t), 1.47(2H, m), 
1.41(3H, d), 1.36(2H, m). The maleate salt was prepared by lyophilysis of an 

2 5 equimolar solution of the product and maleic acid in water/dioxan. 

EXAMPLE 82 

^-f5'(4(5)'Imidazoyl)penryl]'U'-(4'biphenyl)methyl~sulfa^^ 

3 0 The title compound was prepared according to the procedure for Example 49, using 

5-(5-aminopentyl)-l-(A^,/V-dimethylsulfamoyl)-imidazole.* The product was obtained 
as a white solid: *H NMR {300Hz, d^U^OU) 7.60(4H, m), 7.52(1 H. s), 7,43(4H, 
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m), 7.32(1H, dd), 6.72(1H, s), 4.16(2H, s), 2.91(2H, t), 2.55(2H, t), 1.59(2H, 
quint.), i.51(2H, quint.), 1.38(2H, quint.). 

EXAMPLE 83 

5 N-f5- (4 (5)-Imidazoyl)butyIJ~N '-(IJ -diphenyl)methyl-sulfamide 

The title compound was prepared according to the procedure for Example 51, using 
CC-diphenyl methylamine as the substrate in step e. The product (Rf 0.28; 1:10:90 
ammonia(880)/methanol/dichloromethane) was obtained as a white solid: *H NMR 
10 (300Hz, c/^DMSO) 11.70(1H, br s), 8.03(1H, d), 7.46(1H, s), 7.27(10H, m), 
6.76(1H, t). 6.63(1H, s), 5.42(IH, d), 2.52(2H, t), 2.32(4H, t), 1.36(2H, quint.), 
1.19(2H, quint.). The maleate salt was prepared by lyophilysis of an equimolar 
solution of the product and maleic acid in water/dioxan. 

15 EXAMPLE 84 

N-f4'(4 (5)-Imidazoyl)butyl]- (4-biphenyl)methane5ulfonamide 

The title compound was prepared according to the procedure for Example 9, using 5- 
(4-aminobutyl)-l-(A^,A^-dimethylsulfamoyl)-imidazole^nd(4-biphenyl)methanesuIfonyl 

2 0 chloride (prepared essentially as Example 4 step a) as the substrates in step a. The 

product was obtained as a white solid: NMR (300Hz, c/^MeOH) 7.63(4H, m), 
7.56(1H, s), 7.48(4H, m), 7.32(1H, m), 6.76(1H, s), 4.34(2H, s), 3.00(2H, t), 
2.58(2H, t), 1.65(2H, quint.), 1.52(2H, quint.). The maleate salt was prepared by 
lyophilysis of an equimolar solution of the product and maleic acid in water/dioxan. 

25 

EXAMPLE 85 

^'[4- (4 (5)'Imidazoyl)buiylJ-N'me{hyl-2- (4-chlorophenyl)cthanesulfonamide 

N-[4-(l-(yV',A^'-Dimethylsulfamoyl)imidazol-4-yl)butyl]-2-(4- 

3 0 chlorophenyl)ethanesuIfonamide, an intermediate in the synthesis of Example 55, was 

methylated with iodomethane essentially as Example 68 step a. Deprotection 
according to Example 9 step b gave the title compound as a colourless oil: 'H NMR 
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(300Hz, d^McOH) 7.55(1H, d), 7.27(4H, m), 6,78(1H, s), 3.26(2H, m), 3.2l(2H, 
t), 3.06(2H, m), 2.83(3H, s), 2,63(2H, t), 1.64(4H, m). The maJeate salt was 
prepared by lyophilysis of an equimolar solution of the product and maleic acid in 
water/dioxan. 

5 
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15 

The biological activity of the compounds of the examples was measured using the ileal 
longitudinal muscle, myenteric plexus assay described by Paton and Aboo Zar (L, 
PhysiQl, 124, 13-33 (1968)). Male Dun kin -Hartley guinea pigs (250-300g) were 
employed. Briefly, a 50cm portion of ileum proximal to the caecum was removed, 
2 0 after discarding the terminal 20cm. Ileal segments (3cm) were cleaned by passing 
Krebs-Henseleit buffer containing 3/iM mepyramine gently through the ileum using 
a Pasteur pipette (size: 13.8cm length, 0.65cm diameter). To avoid unnecessary 
damage to the tissue, Krebs-Henseleit buffer was passed through the ileal segment, 
while it was lying horizontally on a petri dish. Therefore, the ileum was not over- 
2 5 distended and the buffer flowed through with ease. Each segment was then passed 
over a Pasteur pipette and the longitudinal muscle layer and adhering myenteric plexus 
was teased away using moist cotton wool, by stroking tangentially away from the 
mesenteric attachment. The tissues were suspended in 20mi organ baths containing 
Krebs-Henseleit buffer at 37± 1 °C and gassed with 95%C02l57oO^. The tissues were 
5 0 iigated to two parallel stainless steel wires, situated between two platinum electrodes 
(0.76cm length, 0.06cm diameter). All measurements were recorded isometrically 
(Grass FT03 transducer). Following an initial loading tension of Ig, the tissues were 
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stimulated with electrical pulses at a frequency of 0. IHz and a pulse duration of 
0.5msec, as described by Kosterlitz & Watt (1968). Initially, the tissues were 
stimulated at supramaximal (1.3 fold times maximal) voltage for a period of 30 min 
and then the tissues were washed and re-stimulated. A "sighter dose** of the selective 
5 histamine Hj-receptor agonist, R-(a)-methylhistamine (0.3/iM) (Arrang et aL , 1987), 
was administered. Upon generation of response, the "sighter dose" was removed from 
the tissues by "washout" (6 washes over 60 min) and during this period the electrical 
stimulation was switched off. The tissues were then re-stimulated and allowed to 
stabilise prior to the addition of drug treatments, which were allocated on a 

10 randomised block basis to the organ baths. Following the incubation period, a single 
cumulative E/[A] curve was obtained. The experimental E/[A] curve data was 
expressed as the percentage inhibition of the peak height of electrically-stimulated 
contraction. Antagonist affinity values were calculated from the degree of rightward 
shift of the R-(ar)-methylhistamine E/[A] curves using Schild's methods 

15 (Arunlatcshama & Schild, 1949). 

Histamine radioligand binding assay 

Preparation of membranes 
2 0 Male Dunkin Hartley guinea pigs (200-300g) were used. The small intestine was 
rapidly removed (cut —5cm from caecum and 5cm from stomach) and placed in ice- 
cold 20mM Hepes-NaOH buffer (pH7.4 at 21 ±3'*C). The tissue was cut into - lOcm 
segments, flushed through with ice-cold 20mM Hepes-NaOH buffer and placed in a 
beaker containing fresh buffer at 4*'C. 10cm segments of ileum were threaded onto 

2 5 a glass pipette and the longitudinal muscle myenteric plexus was peeled away from the 

circular muscle using damp cotton-wooL Longitudinal muscle myenteric plexus was 
immediately placed in ice-cold Viaspan® solution (- 100ml for tissue from 3 guinea 
pigs) and placed in the refrigerator for 24 hours. 

3 0 Pre-soaked tissue was weighed and minced with scissors. The tissue was then 

homogenised in Viaspan using a polytron (Kinematica AG; PT-DA 3020/2TS, 
3 x - I -2s). 50ml of 500mM Tris HCl (pH6.9 at 21±3X) was added to the tissue 



BNSOOC1D:<WO 9729092A1> 



wo 97/29092 



PCT/GB97/00358 



57 



and the mixture centrifuged at 39,800 x g for 12 min at 4°C. The supernatant was 
discarded and rehomogenised in 100ml ice-cold 20mM Hepes-NaOH buffer (pH7.4 
at 21±3''C) using a teflon-in-glass homogeniser (setting 10; 3 x). The homogenate 
was recentrifuged at 39,800 x g and the pellet resuspended in 20mM Hepes-NaOH 
5 buffer (pH7.4 at 21±3°C), to a tissue concentration of SOmg.ml"', using a polytron 
(Brinkman, PTIO, 3 x - Is). 



Incubation conditions 

Guinea pig ileum longitudinal muscle myenteric plexus membranes (400/iI) were 
10 incubated for 165 min at 21±3*'C in a final volume of 500/il with 20mM Hepes- 
NaOH buffer containing [^H]-R-a-methylhistamine (50/il; 3nM) and competing 
compound. Total and non-specific binding of ['H]-R-a-methyIhistamine were defined 
using 50;il of buffer and 50/xl of lO^M thioperamide, respectively. The assay; was 
terminated by rapid filtration through Whatman GF/B filters, presoaked (2hr) in,0. 1% 
15 poly ethylenei mine, using a Brandell Cell Harvester. The filters were washed 
(3 X 3ml) with ice-cold 50mM Tris-HCl (pH6.9 at 21±3''C), transferred into 
scintillation vials, 5ml liquid scintillation cocktail was added and after 4 hours the 
bound radioactivity was determined by counting (4 min) in a Beckman liquid 
scintillation counter. 

20 

Dora analysis 

Data are analysed using GraphPad prism and the general equation for a competition 
curve with variable Hill slope (nj. 

2 5 Y = Non-specific binding -H fTotal binding - Non-specific binding) 

j^jQ((logIC5o-X).nJ 

where 

X is the log concentration of competing compound, 
Y is the binding obtained at each concentration of X, 

3 0 PIC50 is the concentration of the competitor required to compete for half of the 

specific binding. 

The IC50 is converted to the K, using the Cheng Prusoff equation, 
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K, = ICso/d+CL/Ki,)) 
where 

IC50 is the concentration of competitor required to compete for half the specific 
binding, 

L is the radioligand concentration used, 

Kd is the equilibrium dissociation constant for the radioligand determined by 
saturation experiments. 



The following results were obtained in the two assays: 
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10 



15 



20 



Example No. 
I 

2 

3 

4 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

23 

26 



PK„ 

(functional assay) 
6,70 
5.62 
6.27 
6.40 
6.96 
6.81 
7.11 
7.33 
8.62 
8.01 
8.20 
8.68 
7.04 
8.77 
.6.77 
6.35 
6.79 
< 5.0 

< 5.50 

< 5.0 
5.87 
6.29 



pK, 

(binding assay) 
7.77 



7.50 

7.42 

7.49 

7.94 

8.53 

7.95 

8.23 

8.56 

7,28 

8.36 



5.95 
7.26 
5.54 
7.55 
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Example No. pKg 

(functional assay) 

27 5.11 

28 5.39 

29 6.88 

30 6.62 
5 31 5.79 

32 7.36 

33 6.64 
34 

35 5.59 

10 36 6.16 

37 5.71 

38 8.37 

39 7.37 
40 

15 41 8.41 

42 7.86 

43 6.42 

44 8.49 

45 8.91 
2 0 46 7.70 

47 8.48 

48 7.06 
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(binding assay) 

7.40 
6,97 
7.07 
7.44 
7.27 
7.23 



8.15 
7.80 
6.02 
8.37 
7.79 
7.25 
8.68 
8.71 
7.84 
8.57 
7.58 
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Example No. pK„ pK, 

(functional assay) (binding assay) 

49 8.32 8.12 

50 7.73 7.78 

51 7.01 7.10 
^2 6.70 

5 53 6.74 7.25 

54 7.80 8.00 

55 8.22 8.11 

56 6-35 6.86 

57 7.96 7.84 
^° 58 8.98 8.36 

59 8.43 8.08 

60 7.84 8.34 

61 8.62 8.46 

62 8.13 8.24 

63 8.39 8.18 

64 8.41 8.30 

65 7.32 7.98 

66 8.06 8.11 

67 6.22 6.85 
20 68 7.77 7.95 

69 8.92 8.73 

■^0 7.80 7.95 
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Example No. pK^ pK^ 

(functional assay) (binding assay) 

71 p[ALo=6,ll 8.44 

72 6.02 

73 4.99 a -20% 

77 8.51 

5 78 8.45 

79 8.13 

80 6.76 

81 6.84 

82 7.56 
10 84 8.10 

85 8.05 



Typical variance in the functional assay is ± 0.15 log units. Typical variance in the 
binding assay is ± 0.12 log units. This means that if the discrepancy between the two 
15 assays is greater than about 0.5 log units, then this difference on average is 
significant. 
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CLAIMS. 

1 . A compound of the formula 



NH O 
N V 



5 or 



V O 




Z S Rl 

II 

o. 

wherein 

R represents from zero to two substituents, 

10 IS C4 to C20 hydrocarbyl (in which one or more hydrogen atoms may be 

replaced by halogen, and up to four carbon atoms may be replaced by oxygen, 
nitrogen or sulphur atoms, provided that R* does not contain an -O-O- group), 

R^ IS H or C, to hydrocarbyl (in which one or more hydrogen atoms may be 
15 replaced by halogen, and up to three carbon atoms may be replaced by oxygen, 

nitrogen or sulphur atoms, provided that R^ does not contain an -O-O- group), 

m is from 1 to 15 
2 0 n is from 2 to 6, 

r3 

each X group is independently i: , or one X group is -N(R^)-, -O- 

r4 

or -S- (provided that this X group is not adjacent the -NR^- group) and the 
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R3 

remaining X groups are independently j: — ^ wherein is H, C, to 

Q alkyl, C2 to alkenyl, -CO^R^ -CONR^^, -CR^^OR^ or -OR^ (in which R^ 
and R* are H or C, to C3 alkyl), and R" is H or C, to Q alkyl, 

each Y group is independently -C(R^)R'-, or up to two Y groups are -N(R^)-, 
-O- or -S- and the remaining Y groups are independently -C(R^)R*-, wherein R^ 
is as defined above, one R' group in the structure is imidazoyl, imidazoylalkyl, 
substituted imidazoyl or substituted imidazoylalkyl, and the remaining R" groups 
are H or d to Q alkyl, and 

Z is > C{R^)NR2- or > N-, wherein R' is any of the groups recited above for 
R^ 



or a pharmaceutically acceptable salt thereof. 

15 

2. A compound according to claim 1 having the formula 

^NH o 
> I I' . 

R— Vr -Ai-Xm — N— S— Rl 
N— V II 
O 

wherein -X„- is attached to the 4- or 5- position of the imidazole ring. 

2 0 3. A compound according to claim 1 or claim 2 having the formula 

NH R^ o 



-^^m— N— s— Ri 

N i/ 



wherein m is at least 3. 
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4. A compound according to claim 2 or claim 3 wherein -X„,- is a C3 to C, alkylene 
group. 

5. A compound according to any preceding claim wherein is H, C, to Q aJkyi, 
5 C, to Q cycloaikyi, C, to C, hydroxyalkyi, C, to Q alkylhydroxyalkyi, aryl to c[ 

alkyi or substituted aryl C, to Ce, alkyl. 

6. A compound according to claim 5 wherein is hydrogen or C, to C, alkyl. 

10 7. A compound according to any preceding claim wherein is a group of the 
formula 

Rll Rl3 
(N)p— (CH)q— Rl2 

wherein ^ 
p is 0 or 1 , 
15 R" is H or C, to C3 alkyl, 

q is from 0 to 4, 

R'" is a carbocyclic, substituted carbocyclic, heterocyclic or substituted 
heterocyclic group, and 

R^^ is independently selected from H, to Q alkyl, C, to Q cycloaikyi, C, to 
20 C, hydroxyalkyl, C. to C, alkylhydroxyalkyl, aryl C, to Q alkyl and substituted aryl 
C, to Q alkyl. 

8. A compound according to claim 7 wherein R*^ is H. 

25 9. A compound according to any of claims 1 to 8 wherein R^ contains an aryl or 
substituted aryl group. 

10. A compound according to claim 9 wherein the aryl group is phenyl or substituted 
phenyl. 

30 

11. A compound according to claim 9 wherein the aryl group is naphthyl or 
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substituted naphthyl. 

12. A compound according to claim 1 having the formula 



^ NH 

j^l )) {CH2)m~N S (N)p— (CH)q— Rl2 



5 wherein m is from 3 to 10, 

and R'* are independently H or methyl, 
p is 0 or 1, 
q is from 0 to 3, 

R'^ is selected from 2-naphthyl, phenyl, 4-chlorophenyl, 3,4- 
10 dichlorophenyl, 2-chiorophenyl, 3-chlorophenyl, 4-iodophenyl, 4-bromophenyl, 4- 

fluorophenyl,4-(trifiuoromethyl)phenyl,4-methoxyphenyi,4-biphenyl,cyclohexyland 
adamantyl, and 

R" is independently selected from H, methyl and phenyl. 

15 13. A compound according to any of claims 1 to 8 wherein R' is a (cycloalkyl)aikyl 
group. 

14. A compound according to claim 13 wherein the (cycloalkyl)alkyl group is 
cyclohexylpropyl or adamantyl propyl. 

20 

15. A compound according to any preceding claim wherein m is from 3 to 9. 

16. A compound which is degraded in vivo to yield a compound according to any 
preceding claim. 

25 

17. A pharmaceutical composition comprising a compound according to any 
preceding claim and a pharmaceutically acceptable excipient or carrier. 

18. A method of making a compound according to claim 1, said method comprising 
3 0 reacting a suitably protected derivative of a compound of the formula 
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R-4 >_x_,l-_H f ZH 




^Xm— N— H 

With a sulfonyl chloride of the formula R'SO^Cl, wherein R, R', R^ X, Y, Z, m and 
n are as defined in any of claims 1 to 15. 

5 19. A method of making a sulfamide compound according to claim 1 , said method 
comprising the steps of 

a) reacting chlorosulfonyl isocyanate with an appropriate alcohol, 

b) reacting the product of step a) with a suitably protected derivative of 
a compound of the formula 



10 ^NH 




c) reacting the product of step b) with a base such as sodium hydride and 
then a compound of formula R'-Br, wherein the bromine atom is attached to a carbon 
atom of R\ and 

d) treating the product of step c) with acid, 

15 wherein R, R>, X, Y, Z, m, n and R^ are as defined in any of claims 1 to 15. 

20. A method according to claim 19 wherein the compound of formula R'-Br used 
in step c) is of the formula 

Rl3 

Br— (CH)q— Rl2 
2 0 wherein q, R'^ and R" are as defined in claim 7. 

21. A method of making a sulfamide compound according to claim 1, said method 
comprising the steps of 
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a) reacting chlorosulfonyl isocyanate with an appropriate alcohol, 

b) reacting the product of step a) with a suitably protected derivative of 
a compound of the formula R*-H, wherein the hydrogen atom is attached to a nitrogen 
atom of R\ 

5 c) reacting the product of step b) with a suitably protected derivative of 

a compound of formula 




and 

d) treating the product of step c) with acid, 

10 wherein R, R', X and m are as defined in any of claims 1 to 15. 

22. A method according to claim 21 wherein the compound of formula R*-H used 
in step b) is of the formula 

NH2— (CH)q— 

15 wherein q, R^^ and R'^ are as defined in claim 7. 
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FIGURE I 
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FIGURE 2 
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